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ABSTRACT
Study of Business Failure in the Hospitality Industry from both 
Microeconomic and Macroeconomic Perspectives
by
Luyuan Gao
Dr. Zheng Gu, Examination Committee Chair 
Associate Professor o f Hotel administration 
University o f Nevada, Las Vegas
Business failures in the hospitality industry were examined in this study from both 
microeconomic and macroeconomic perspectives. In the micro-level study, this paper 
developed a discriminant model for predicting bankruptcy o f hospitality firms (lodging 
and restaurant firms). This model achieved a 92-percent accuracy in classifying the in- 
sample firms into bankrupt and non-bankrupt groups one year prior to bankruptcy, and a 
83-percent accuracy two years prior to bankruptcy. This model also correctly predicted 
an out-of-sample bankruptcy from one to four years in advance. Additionally, in order to 
eliminate the industry effect, the study estimated a bankruptcy prediction model for the 
restaurant industry. This model had a 94-percent classification accuracy one year before 
the occurrence o f bankruptcy. The results of the micro-level study demonstrate that fairly 
accurate bankruptcy prediction of hospitality firms is possible by using financial ratios 
and discriminant analysis.
I ll
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In the macro-level study, the impact o f  macroeconomic conditions on the lodging 
industry failure rate for each state was investigated. The results suggest that two 
macroeconomic factors, change in real gross state product and change in disposable 
personal income, have significant impact on the lodging failure rates. This study is useful 
for the lodging industry in that it will enable lodging firms to make decisions to reduce 
the exposure to business failure based on projected economic condition.
IV
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
TABLE OF CONTENTS
ABSTRACT....................................................................................................................................iii
LIST OF TABLES........................................................................................................................vii
LIST OF FIGURES.................................................................................................................... viii
ACKNOWLEDGEMENT............................................................................................................ix
CHAPTER 1 INTRODUCTION.................................................................................................1
Background o f the S tudy ..................................................................................................1
Purpose o f the S tudy......................................................................................................... 4
Contribution o f the S tudy ................................................................................................ 6
Limitations o f the S tudy ...................................................................................................7
Delimitations the S tudy ....................................................................................................8
Definition of Terms............................................................................................................8
Organization o f the Study...............................................................................................12
CHAPTER 2 REVIEW OF LITERATURE............................................................................13
Introduction....................................................................................................................... 13
Previous Studies o f  Business Failure from Microeconomic Perspective............... 13
Studies o f  Business Failure Prediction in general..........................................14
Business Failure Prediction using Cash Flow R atios...................................17
Business Failure Prediction for Small and Private Firm s............................ 17
Studies o f Business Failure Prediction outside United States.....................18
Business Failme Studies for Specific Industries............................................19
Summary o f  Financial Ratios Found Useful in Previous Studies...............21
Previous Studies o f  Business Failure from Macroeconomic Perspective...............23
Review o f Business Failure Definitions......................................................................25
CHAPTER 3 DATA AND M ETHODOLOGY.....................................................................29
Introduction.......................................................................................................................29
Data and Methodology used in the Micro-level S tudy..............................................29
Data Collection and the Sample.......................................................................29
Variables..............................................................................................................33
Discriminant Analysis....................................................................................... 34
Data and Methodology used in the Macro-level S tudy .............................................37
Data Collection and Variables......................................................................... 37
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
Multiple Regression Analysis and Hypotheses Testing............................... 40
CHAPTER 4 RESULTS AND FINDINGS............................................................................ 42
Introduction.......................................................................................................................42
Results of the Micro-level Business Failure Study.................................................... 42
Overview o f the Financial Health o f the Bankrupt and Non-bankrupt
Groups.................................................................................................................. 42
Development o f the Bankruptcy Prediction M odel...................................... 45
Discussions o f the Individual Ratios in the M odel....................................... 49
Significance and Contribution o f the Individual R atios.............................. 51
Predictive Ability o f  the Discriminant M odel............................................... 53
Trends o f Z Scores and Relevant Ratios.........................................................58
Bankruptcy Prediction Model for Restaurant Industry.................................6 8
Summary o f the Results o f the Micro-level Business Failure Study 71
Results of the Macro-level Business Failure Study................................................... 72
Development of the Multiple Regression Model...........................................72
Discussion of Individual Variables................................................................. 73
CHAPTER 5 SUMMARY AND CONCLUSIONS..............................................................77
Summary...........................................................................................................................77
Implications o f the Study................................................................................................80
Recommendations for Future Studies.......................................................................... 81
REFERENCES............................................................................................................................. 84
V ITA ...............................................................................................................................................8 8
VI
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
LIST OF TABLES
Table 1
Table 2
Table 3
Table 4
Table 5
Table 6
Table 7
Table 8
Table 9
Table 1 0
Table 1 1
Table 1 2
Table 13
Table 14
Table 15
Table 16
Table 17
Table 18
Table 19
Business Failures by Industry 1992-1997................................................................ 3
Business Failures in Retail Trade Sector 1992-1997............................................. 3
Financial Ratios Found Useful in Previous Studies............................................. 21
Definitions o f Business Failure................................................................................25
Types o f Business Failures...................................................................................... 26
Tj^pes o f Solutions to Business Failures................................................................ 27
The Sample o f Bankrupt Firms................................................................................ 31
The Control-sample o f Non-bankrupt F irm s........................................................ 32
Summary o f  Ratio Statistics for Bankrupt and Non-bankrupt Groups One
Year prior to Bankruptcy......................................................................................... 43
Reclassified Membership, Z scores and Probabilities One Year Prior to
Bankruptcy..................................................................................................................47
Correlation M atrices................................................................................................. 51
Relative Contribution and Ranks o f Variables in the Prediction M odel......... 53
Prediction Accuracy One Year prior to Bankruptcy............................................ 54
Prediction Accuracy Two Years prior to Bankruptcy.........................................55
Five Year Predictive Accuracy o f the Prediction M odel.................................... 56
Summary o f Tests for Santa Fe Gaming Corporation.........................................58
Summary o f Ratio Statistics of Bankrupt and
Non-bankrupt Restaurant Groups........................................................................... 69
Prediction Accuracy One Year prior to Bankruptcy............................................ 71
T-tests and Significance Levels o f  Variables in the M odel................................73
vn
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
LIST OF FIGURES
Figure 1 Z scores T rend........................................................................................................... 60
Figure 2 Total Equity to Total Liabilities Trend..................................................................61
Figure 3 Retained Earnings to Total Assets Trend..............................................................62
Figure 4 EBIT to Total Liabilities Trend..............................................................................63
Figure 5 Sales to Fixed Assets T ren d ....................................................................................64
Figure 6  Working Capital to Total Assets Trend.................................................................65
Figure 7 Total Liabilities to Total Assets Trend..................................................................6 6
Figure 8  Net Income to Total Assets Trend......................................................................... 67
vm
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
ACKNOWLEDGEMENTS
I wish to express my sincere gratitude to many individuals who have contributed 
to this study. I want to thank Dr. Zheng Gu, chairman o f the committee, for his guidance 
and suggestions given to me throughout the thesis process. I thank him for teaching me 
the course of Financial Management in the Hospitality Industry, and the course of 
Operational Analysis in the Hospitality Industry. Through taking the two courses from 
Dr. Zheng Gu, I not only obtained the body o f knowledge but also learned invaluable 
research skills that helped me succeed in my graduate education.
My appreciation is extended to Dr. Audrey McCool, member o f the committee, 
for her advice to this study. I also thank her for her kindness and humor.
I am grateful to Dr. Gail Sammons, member o f  the committee, for her suggestions 
to my thesis. I thank her for her friendship during the past two years.
I want to thank Dr. Robert Chatfield, member o f  the committee and representative 
of the Graduate College, for his review and suggestions.
Finally, I would like to thank my parents for their never-ending love, support, and 
encouragement to me.
IX
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
CHAPTER 1 
INTRODUCTION
Background o f the Study 
In the highly cyclical lodging industry, the investment boom of the 1980s 
produced an oversupply o f hotel rooms in the early 1990s. This overbuilding o f  the 
lodging industry, together with the 1990-1991 economic downturn had made the bottom 
line falling out o f  the lodging market in city after city -  two-thirds o f the nation’s hotels 
in bankruptcy (Romeo, 1997). The lodging industry recovered after the recession as room 
demand gradually caught up with room supply. Since 1992, occupancy and average daily 
rate (ADR) have been improving steadily. In 1998, the average occupancy rate o f  the 
United States lodging industry climbed to aroimd 6 6 % from 1991’s 61%, and ADR 
increased from 1991’s $59 to 1998’s estimated $79 (Smith Travel Research, 1998).
While the profitability o f the lodging industry has improved impressively in the 
past several years, most hotel industry analysts believe that the U. S. lodging market is 
now heading into another cycle o f new supply and overbuilding (Rushmore, 1998). 
Bloomberg (1998) reports that after eight years o f growth, profits o f U. S. hotels are 
slowing down, and expansion is likely to take a toll on room price and occupancy. When 
this imbalance o f room supply and demand happens, occupancies will fall, room rates
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
will turn flat, profits will decline, and loss will occur. Many hotels may eventually default 
on their debts and bankruptcies may result.
On the other hand, rapid expansion and “cutthroat” level competition have also 
been seen in the restaurant industry. The result is that a significant number o f restaurants 
have gone out o f business in recent years. According to Dim & Bradstrcet Corporation's 
Business Failure Record (1992-1997), compared to other sectors o f the nation’s economy, 
the retail trade sector, which includes the restaurant industry, and the service sector, 
which contains the lodging industry, wimessed more business failures firom 1992 to 1997 
(see Table 1). Within the retail trade sector, the segment o f  eating and drinking places, or 
the restaurant industry, has had the most business failures o f  any single segment during 
the same period (see Table 2).
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Table 1
Business Failures bv Industry 1992-1997
Industry 1992 1993 1994 1995 1996 1997
Agriculture, Forestry & 
Fishing 2871 2282 1880 2233 2723 2945
Mining 430 307 241 197 189 163
Construction 12452 10496 8341 9170 9801 10867
Manufacturing 7120 6142 4852 4385 4093 4207
Transportation & Public 
Utilities 3922 3089 2454 2736 3362 2259
Wholesale Trade 6744 5975 4648 4154 3957 3874
Retail Trade 19084 15600 12602 12945 13476 15035
Services 26871 24311 20619 21831 22928 29359
Finance, Insurance & Real 
Estate 6260 4923 3939 4302 4138 4586
Public Administration 30 24 19 24 23 26
Non-Classified 11285 12833 12163 9151 7241 7977
Total U. S. 97069 85982 71558 71128 71931 83384
Notes. Data of 1997 is preliminary. Differences between preliminary and final data 
expected to be minor. Adapted from: Dun & Bradstreet Corporation. (1992-1997). 
Business Failure Record. New York: Author.
are
Table 2
Business Failures in Retail Trade Sector 1992-1997
Industry 1992 1993 1994 1995 1996 1997
Building material & garden
supplies 967 846 597 586 541 544
General merchandise stores 296 235 233 189 190 2 1 2
Food stores 1438 1243 1054 1056 1 2 1 0 1477
Auto dealers & service
stations 1907 1285 965 951 1061 1 2 2 2
Apparel & accessory stores 2419 1995 1491 1637 1194 1057
Furniture & home furnishing
stores 2671 2041 1543 1467 1437 1623
Eating & drinking places 4578 4027 3500 3756 3901 4311
Miscellaneous 4808 3928 3219 3303 3942 4589
Notes. Data of 1997 is preliminary. Differences between preliminary 
expected to be minor. Adapted from: Dun & Bradstreet Corporation. 
Business Failure Record. New York: Author.
and final data are 
(1992-1997).
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Purpose of the Study
Studies o f business failure have shown that not all firms fail in a sudden or in an 
unforeseen manner. Factors that trigger the bankruptcy o f a business rarely erupt 
overnight. Warning signals indicating that a company is headed for business distress 
occur much earlier than its ultimate failure, offering management a chance to predict 
bankruptcy before it actually occurs. In his book Corporate Collapse —  the causes and 
svmptoms, John Argenti (1976) identified the causes o f corporate failures to be:
1. Internal factors
a. Poor knowledge o f accounting and financial matters.
b. Rapid expansion.
c. High leverage level — particularly harmful in an economic downturn.
d. Lack of responsiveness to changes, particularly changes in technoIog)%
e. Fraud and misfeasance.
2. External factors
a. Restrictions and restraints imposed by labor unions and government 
regulations.
b. Economic cycle
c. Natural causes: natural disasters, demographic changes, etc.
Since businesses fail for a wide variety o f reasons related to both internal and 
external factors, studies o f business failure prediction essentially fall into two major 
categories. On one hand, researchers have been attempting to predict business failure of 
individual firms by utilizing firm-specific (internal or micro) information as independent
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
variables. A  popular technique is using financial ratios as predicting variables in 
multivariate models, primarily by multiple discriminant analysis. Studies by Altman 
(1968), Altman, Haldeman and Narayanan (1977), Beaver (1966), Blum (1974), Deakin 
(1972), Edmister (1972), and others in this category have obtained satisfactory results -  
failed firms can be correctly predicted about 90 percent o f  the time one year before 
bankruptcy.
On the other hand, researchers have tried to predict business failure fi"om a 
macroeconomic (external) perspective (Altman, 1980; Rose, Andrews, and Giroux,
1982). It is argued that the importance o f  microeconomic indicators and the large number 
o f business failure prediction studies from the microeconomic perspective have obscured 
the relevance o f macroeconomic influences on the business failure phenomenon (Altman, 
1980). It seems reasonable that macroeconomic indicators may be helpful in predicting an 
individual firm’s failure, since any given firm may have a  higher propensity to fail in 
times of economic downturn than in times of economic prosperity. Therefore, in this 
research category, studies have attempted to evaluate the relationship between 
macroeconomic factors and business failures and to identify those macroeconomic 
variables that may be useful in failure prediction.
Business failures produce substantial losses to creditors and stockholders, and to 
the society in terms o f lost taxes, income, and jobs. Therefore, predicting potential 
business failure and taking necessary corrective actions to turn the company aroimd can 
help avoid or reduce such losses. The high business failure rate has been a severe 
challenge to the hospitality industry for years. However, despite the fact that thousands of
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
business failures occur ever}' year in the hospitality industry, especially during years o f 
economic downturns, little research has been done in the area o f predicting hospitality 
firm failures.
The purpose o f  this study is to analyze the business failures in the hospitality 
industry from both microeconomic and macroeconomic perspectives. From the 
microeconomic level, this study attempts to empirically investigate the financial features 
o f  the hospitality firms heading for business failure. Based on those features, the study 
will develop a bankruptcy prediction model for the hospitality industry (including both 
the lodging and restaurant industries) and a bankruptcy prediction model for the 
restaurant industry only through multiple discriminant analysis. Financial ratios, 
representing the financial characteristics o f  failing firms in comparison with those of 
healthy or non-bankrupt firms, are used as predicting variables. In addition, from the 
macroeconomic perspective, this study is concerned with the lodging industry failure rate 
for each state in the United States and will try to evaluate the influence of each state’s 
macroeconomic factors on its lodging industry failure rate through multiple regression 
analysis.
Contribution o f the Study
The potential contributions of the study are:
1. Despite the large volume of business failure studies conducted so far,
especially studies from the microeconomic perspective, there has been little 
research done in the hospitality industry. Therefore, this study will add
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
additional empirical evidence and contribute to the body of knowledge about 
business failures from both microeconomic and macroeconomic perspectives.
2. The findings o f  the study from the microeconomic level can be utilized by 
hospitalit}' firms to predict bankruptcy in advance, thus enabling them to 
develop tumaroimd strategies to avoid or reduce the losses o f bankruptcy to 
shareholders, creditors, and other parties.
3. Knowing the impact o f macroeconomic variables on business failure will 
enable lodging firms to make decisions that may potentially reduce their 
exposure to business failure based on the projected economic conditions.
Limitations o f the Study
This study will have the following limitations:
1. In the micro-level study, the sample used to develop the bankruptcy prediction 
model is limited to the publicly traded lodging and restaurant firms. Privately 
held lodging and restaurant companies were excluded due to the unavailability 
of financial data.
2. Since the sample o f non-bankrupt firms in the micro-level study was not 
selected through a randomized sampling process, any biases that might have 
resulted could not be avoided.
3. The predictive ability o f the bankruptcy prediction model in the micro-level 
study was only tested on the original sample and one out-of-sample firm due 
to the unavailability o f a holdout sample.
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8Delimitations o f  the Study
The scope of the study is delimited by the following factors:
1 . In the micro-level study, bankrupt lodging firms, either regular lodging firms 
with the primary SIC code 7011, or casino hotels with the primary SIC code 
7990 and the secondary SIC code 7011, were included in the bankrupt sample 
group. Bankrupt restaurant firms with the primary SIC code 5812 were 
selected into the bankrupt sample, but companies with 5812 as the secondary 
SIC code were not included in the sample.
2. Hospitality firms included in the bankrupt sample are lodging and restaurant 
companies which filed bankruptcies under Chapter 11 of the Bankruptcy Code 
during the period from 1987 through 1998.
3. Key financial ratios, which have been commonly used by previous business 
failure studies and which are available for the sample firms, were used for 
analysis in the micro-level study.
4. In the macro-level study, this paper focused on the business failure rate of the 
lodging industry.
Definition o f Terms
1. Business failure: in the micro-level study o f this paper, business failure was 
defined as the bankruptcy o f a firm. In the macro-level study, business failure 
was defined in a broader context. Failed firms included businesses that ceased 
operations following assignment or bankruptcy; ceased operations with losses
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
to creditors after foreclosure or attachment; voluntarily withdrew leaving 
unpaid debts; were involved in court actions such as receivership, 
reorganization or arrangement; or volimtarily compromised with creditors.
2. Lodging industry: a  group o f firms which are defined by SIC code 7011 as 
commercial establishments engaged in providing lodging for the general 
public. For the purpose o f the micro-level study, lodging firms were divided 
into regular lodging firms and casino hotels.
3. Restaurant industry: a group o f firms which are defined by SIC code 5812 as 
establishments primarily engaged in the retail sales o f prepared food and 
drinks for on-premise or immediate consumption.
4. Liquidity ratios: financial ratios used to indicate a firm’s ability to meet its 
short-term financial obligations.
5. Leverage ratios: financial ratios used to measure the extent to which a  firm is 
relying upon borrowed fund.
6 . Solvency ratios: financial ratios used to evaluate a firm’s capability to cover 
all its financial charges.
7. Profitability ratios: financial ratios used to reflect a firm’s ability to cover all 
costs and to provide returns to firm owners.
8 . Efficiency ratios: financial ratios used to measure the productivity for a given 
level o f inputs.
9. Current ratio (CR): a measure of firm’s liquidity. This ratio can be computed 
by dividing current assets by current liabilities.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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10. Quick ratio (QR): a measure o f  firm’s liquidity. It can be obtained by dividing 
quick assets by current liabilities.
11. Working capital to total assets (WC to TA): a liquidity ratio. Working capital 
is defined as current assets minus current liabilities.
12. Earnings before interest and taxes (EBIT) to current liabilities (EBIT to CL): a 
liquidity ratio calculated by dividing EBIT by current liabilities.
13. Total liabilities to total assets (TL to TA): a leverage ratio which is total 
liabilities divided by total assets.
14. Long term liabilities to total assets (LTL to TA): a leverage ratio which is 
computed by dividing long term liabilities by total assets.
15. Total equity to total liabilities (TE to TL): a solvency ratio calculated by 
dividing total equity by total liabilities.
16. Total equity to total long-term liabilities (TE to LTL): a solvency ratio which 
is total equity divided by total long-term liabilities.
17. Retained earnings to total assets (RE to TA): a solvency ratio which is 
retained earnings divided by total assets.
18. EBIT to total liabilities (EBIT to TL): a solvency ratio which can be computed 
by dividing EBIT by total liabilities.
19. EBIT to total assets (EBIT to TA): a profitability ratio which is EBIT divided 
by total assets.
20. Net income to total assets (NI to TA): a profitability ratio which is net income 
divided by total assets.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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21. Gross profit margin (GPM): a profitability ratio which can computed by 
dividing gross profit by net sales.
22. Net profit margin (NPM): a profitability ratio which can be obtained by 
dividing net profit by net sales.
23. EBIT to equity plus long-term liabilities (EBIT to E+LTL): a profitability 
ratio which is EBIT divided by the sum of equity and long-term liabilities.
24. Sales to total assets (Sales to TA): an efficiency ratio which is net sales 
divided by total assets.
25. Sales to fixed assets (Sales to FA): an efficiency ratio which is net sales 
divided by fixed assets.
26. Lodging failure rate: the number o f  business failures per 10,000 lodging 
business concerns covered by Dun & Bradstreet Corp.
27. Real gross state product per capita (RGSPPC): the gross state product per 
capita in real (1992) dollars. Gross state product is the gross market value o f  
the goods and services attributable to labor and property located in a state.
28. Change o f real gross state product per capita (ARGSPPC): annual percentage 
change o f RGSPPC.
29. Disposable personal income per capita (DPIPC): the state’s disposable 
personal income per capita in real (1992) dollars. Disposable personal income 
is personal income less personal tax and non-tax payments.
30. Change o f disposable personal income per capita (ADPIPC): annual 
percentage change of DPIPC.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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31. Business starts rate (BSR): the number of new business starts in one year 
divided by the existing businesses for each state.
32. Change o f business starts rate (ABSR): annual percentage change o f BSR.
Organization of the Study
This study is designed to empirically investigate business failure in the hospitality 
industry from both microeconomic and macroeconomic perspectives. Chapter 1 provides 
a background o f  the study, including the purpose, contributions, limitations, delimitations 
o f the study and definition of terms. Chapter 2 reviews the literature on business failure 
studies from both microeconomic and macroeconomic levels. Chapter 3 discusses the 
data, variables, and research methodologies used in this study. Chapter 4 reports findings 
o f the empirical investigation and analyzes the results. Finally, Chapter 5 concludes the 
study, discusses the implications o f  the results, and provides suggestions for further 
research.
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CHAPTER 2 
REVIEW OF LITERATURE 
Introduction
The previous chapter provided the background, the purpose o f the study, and 
briefly discussed the two major categories o f business failure research -  studies from 
both the micro and macro perspectives. Since the purpose of this study is to empirically 
investigate business failure in the hospitality industry from both the microeconomic and 
macroeconomic perspectives, this chapter covers two major domains. Reviewed in the 
first part o f  this chapter are business failure studies from the micro perspective. The 
second part provides the review o f  literature on business failure prediction from the 
macro perspective. In addition, definitions o f business failure are reviewed in the last part 
o f  this chapter.
Previous Studies o f  Business Failure from 
the Microeconomic Perspective
This part o f the literature review is organized in the following order;
1. Studies o f Business Failure Prediction in General.
2. Business Failure Prediction using Cash Flow Ratios.
13
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3. Business Failure Prediction for Small and Private Firms
4. Studies of Business Failure Prediction outside the United States.
5. Business Failure Studies for Specific Industries.
6 . Summary o f Financial Ratios Found Useful in Previous Studies.
Studies of Business Failure Prediction in General
Whittington (1980) identified two principal uses o f financial ratios: the traditional 
use o f the measurement o f a firm's ratio compared with a standard, and the positive use 
for predictive purposes. The main focus o f the latter use has been on using financial ratios 
in statistical models to predict business failure. Beaver (1966), who was among the first 
to use financial ratios to predict business failures, examined the predictive power o f thirty 
financial ratios to predict failure five years in advance. In his study, failure was defined in 
a broader context, which included bond defaults, preferred dividend non-payment, 
overdrawing bank accounts, or declaring bankruptcy. O f the thirt>' ratios incorporated in 
his study, he found five to be best in predicting financial failure -  cash flow/total debt, 
net income/total assets, total debt/total assets, working capital/total assets and current 
ratio. The results o f Beaver’s study indicated that ratio analysis could be useful in the 
prediction of failure for at least five years before actual failure. Beaver’s univariate 
method o f analysis was to focus on these ratios separately, but he suggested future 
research apply financial data in a multi-ratio context to the problem of predicting failures.
Since Beaver’s study in 1966, most studies in business failure have relied on a 
multivariate approach, which allows for the simultaneous consideration o f  several
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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variables in the prediction, o f  failure. Altman (1968) is considered to have pioneered the 
work in establishing a multivariate firm bankruptcy model. In Altman’s study, a bankrupt 
group of 33 manufacturers who had filed a bankruptcy petition under Chapter X of the 
National Bankruptcy Act during the period 1945-1965 was matched to a group of 33 non­
failed firms by industry classification and asset size. Using multiple discriminant analysis 
or MDA, Altman established his bankruptcy predictive model which incorporated five 
financial ratios from an initial list o f  22 variables. The following is Altman’s prediction 
model:
Z = .012X, + .014X, + .0 3 3 X3 + .0 0 6 X4 + .9 9 9 X3
Where
X, = working capital to total assets 
X, = retained earnings to total assets 
X3 = earnings before interest and taxes to total assets 
X4 = market value o f  equity to book value o f total debt 
X5 = sales to total assets 
The predictive ability o f the model on the original sample was 95 percent one year before 
failure, and 79 percent on the holdout sample one year before failure.
Since then many researchers have also pursued this approach for predicting 
business failures. Deakin (1972) developed a 14-ratio prediction model in his research 
and concluded that statistical techniques, particularly discriminant analysis, can be used 
to predict business failure from financial data as far as three years in advance with a fairly 
high accuracy. Blum (1974) constructed a Failing Company Model to predict business
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
16
failure using discriminant analysis and financial data as predicting variables. In his study, 
failure was defined as entrance into a bankruptcy proceeding or an explicit agreement 
with creditors to reduce the debts o f the company. Blum paired a sample o f 115 failed 
firms which failed during the years 1954-1968 with a control sample o f 115 non-failed 
firms based upon four criteria o f industry, sales, employees, and fiscal years. Based on 
validation tests, Blum concluded that his model had an accuracy o f approximately 94 
percent for prediction one year prior to failure, 80 percent for prediction two years prior 
to failure and 70 percent for prediction three, four, and five years distant.
Altman, Haldeman, and Narayanan (1977) expanded Altman’s original work in 
1968 and updated his MDA model to include seven ratios. They were earnings before 
interest and taxes to total assets, stability o f earnings, earnings before interest and taxes to 
total interest, retained earnings to total assets, current assets to current liabilities, equity to 
total capital, and the firm’s tangible assets. MDA was used in their study with both linear 
and quadratic structures. However, the study concluded that the quadratic and linear 
model yielded essentially equal overall accuracy results for the original sample 
classifications, but the linear framework had a clear superiority to the quadratic structure 
in the holdout sample tests.
Dambolena and Khoury (1980) presented a model on corporate failure that used 
financial ratios and discriminant analysis. The main attribute of their model was its use o f 
the stability o f all financial ratios over time (measured by standard deviations), as well as 
the level of these ratios in the discriminant model. The model classified firms into failed 
and non-failed groups with 78 percent accuracy five years prior to failure.
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Business Failure Prediction using Cash Flow Ratios 
Researchers have also attempted to predict business failure using the cash flow 
profiles o f firms. Gahlon and Vigeland (1988) compared a sample o f 60 bankrupt 
industrial companies that failed over the period 1973-1985 with a sample o f non-bankrupt 
firms. Their research showed that seven cash flow ratios captured statistically significant 
differences between bankrupt and non-bankrupt firms as much as five years prior to 
bankruptcy. Aziz, Emanuel and Lawson (1988) developed a cash flow-based bankruptcy 
model using MDA and found that the model correctly classified firms with a high degree 
o f accuracy up to five years before bankruptcy was declared. In 1995, Rujoub, Cook and 
Hay tested their discriminant functions and concluded that the use o f cash flow data in 
conjunction with accrual accounting data in the bankruptcy models improved the overall 
predictive power o f accrual accounting data.
Business Failure Prediction for 
Small and Private Firms 
Many studies have been devoted to the prediction of business failure of small 
firms and private companies. The purpose o f Edmister’s research (1972) was to test the 
usefulness o f financial ratio analysis for predicting small business failure. In his study, 42 
failed small firms were borrowers and guarantee recipients from the Small Business 
Administration. From 19 original financial ratios, Edmister developed a seven-variable 
prediction model using multiple discriminant analysis. Among the seven variables, five 
were original ratios divided by respective industry averages to capture the industry
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
18
relative level for each ratio. Edmister concluded that the model achieved 93 percent 
accuracy in failure prediction. Fulmer, Moon, Gavin, and Erwin (1984) also established a 
nine-ratio discriminant function to predict small business failure and reported satisfactory 
prediction accuracy.
McNamara, Cocks, and Hamilton (1988) developed a discriminant model to 
predict failures of private unlisted companies. Their study employed a sample of 63 failed 
and 84 surviving private companies. From the 17 financial ratios calculated, six ratios 
were included in the prediction model. Based on a  holdout sample of 40 companies, a 
prediction o f 85% accuracy was achieved. The study also indicated that retained earning 
to total assets, total liabilities to total assets, and shareholders funds to total liabilities 
were the three major predictors o f bankruptcy.
Studies o f Business Failure Prediction 
outside the United States 
Business failure prediction is not only greatly concerned in the United States but 
also in countries throughout the world. Indeed, numerous studies of business failure 
prediction have been conducted in countries outside the United States, such as the United 
Kingdom, Australia, and New Zealand. Taffler and Tisshaw (1977) constructed their 
failure prediction model utilizing linear discriminant analysis on a sample o f 46 failed 
firms and 46 healthy manufacturing companies o f the United Kingdom. Eighty different 
ratios were examined for the two samples with a resulting model including four variables, 
which were profit after tax to current liabilities, current assets to current liabilities.
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current liabilities to total assets, and no-credit interval. Their model had prediction 
accuracies o f 96%, 70%, 61%, and 35% from one year to four years prior to failure.
Castagna and Matolcsy (1981) assembled a sample o f  21 listed public companies 
that failed in Australia during the period 1963 to 1977. The study examined ten financial 
ratios in a linear and quadratic discriminant structure. The authors suggested that it was 
difficult to identify a unique model to predict corporate failures without specifying the 
utility preference o f the user.
Izan (1984) developed a five-variable business failure classification model based 
on a sample o f approximately 100 failed and non-failed companies in Australia. Tire 
model’s accuracy was 92% one year prior to failure. In the study of Femer and Hamilton 
(1987), multiple discriminant analysis was applied to financial ratios o f New Zealand 
listed companies, and a three-ratio prediction model was developed, which had a 
prediction accuracy of 95% one year prior to the failure.
Business Failure Studies for Specific Industries 
Many researchers have also investigated business failure o f specific industries. 
Gardiner, Oswald, and Jahera (1996) developed discriminant functions for each o f two 
hospital ownership categories: not-for-profit and proprietary. The resulting discriminant 
models contained six and seven variables respectively. Their study demonstrated that 
accurate prediction o f  hospital failure was possible using discriminant analysis.
In order to explore the usefulness o f accounting ratios to describe levels o f 
insolvency risk, Lincoln (1984) developed four discriminant models from accounting
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ratios for four different industries respectively — manufacturing, retail, property, and 
finance. The results o f his study showed that the four prediction models could achieve 
classification accuracy o f 100%, 89%, 67%, and 75% for the four industries respectively 
one year prior to failure.
Kwansa and Parsa presented a study of restaurant companies’ business failure in 
1991. Their study is one o f the few business failure studies o f hospitality industry. Instead 
o f discriminant analysis, they utilized an event approach to identify events in the 
bankruptcy process that characterized restaurant companies which had filed for 
bankruptcy under Chapter 11. Their research found that events unique to the bankrupt 
companies were: net losses, management turnover, loan default, credit accommodation, 
royalty default, decline in unit sales, and renegotiation of franchise contract. However, 
the event approach to bankruptcy is indeed an ex post facto research design whose 
purpose was not to predict bankruptcy but to determine the characteristics o f the failure 
process.
Recently, in a survey carried out by Dimitras, Zanakis, and Zopounidis (1996), a 
comprehensive review o f literature on business failure was conducted to determine 
methods of forecasting business failure. A total o f 158 articles were complied and 
classified according to country^, industrial sector, time period, financial ratios and models 
or methods used. The findings revealed that the discriminant analysis procedure was the 
most popular method for business failure investigation and the most significant financial 
ratios were found in the solvency category. This study chose to use discriminant analysis 
for predicting business failure in the hospitality industry because it has been the most
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widely used approach and has been proven to be quite accurate in predicting business 
failure.
Summary of Financial Ratios Found 
Useful in Previous Studies 
Table 3 is a list o f  the financial ratios that have been found useful in previous 
studies. These financial ratios served as the basis for the selection of ratios used in this 
paper.
Table 3
Financial Ratios Found Useful in Previous Studies
Study Financial Ratios Found Useful
Beaver (1966) 
Altman (1968)
Deakin (1972)
Edmister (1972)
Altman,
Haldeman,
&Narayanan.
(1977)
Taffler & 
Tisshaw (1977)
Cash flow/total debt, net income/total assets, total debt/total assets, 
working capital/total assets, current assets/current liabilities.
Working capital/total assets, retained eamings/total assets, earnings 
before interest and taxes/total assets, market value of equity/book 
value o f total debt, sales/total assets.
Cash flow/total debt, net income/total assets, total debt/total assets, 
current assets/total assets, quick assets/total assets, working 
capital/total assets, cash/total assets, current assets/current liabilities, 
quick asset/current liabilities, cash/current liabilities, current 
assets/sales, quick assets/sales, working capital/sales, cash/sales.
Cash flow/current liabilities, equity/sales, working capital/sales, 
current liabilities/equity, inventory/sales, quick ratio/industry average 
trend, quick ratio/industry level.
Earnings before interest and taxes/total assets, stability o f  earnings, 
earnings before interest and taxes/total interest, retained eamings/total 
assets, current assets/current liabilities, equity/total capital, tangible 
assets.
Profit after taxes/current liabilities, current assets/current liabilities, 
current liabilities/total assets, non-credit interval.
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Table 3. (continued)
Dambolena & 
Khoury (1980)
Castagna &
Matolcsy
(1981)
Fulmer, Moon, 
Gavin & Erwin 
(1984)
Izan (1984)
Femer & 
Hamilton
(1987) 
McNamara, 
Cocks & 
Hamilton
(1988)
Net profit/fixed assets, inventory/working capital, current debt/net 
worth, standard deviation o f current debt/net worth, total debt/total 
assets, standard deviation o f total debt/total assets.
Returns on shareholders funds, EBIT/total assets, operating 
income/operating assets, quick ratio, current ratio, gross cash 
flow/total debt, total debt/total assets, working capital/total assets, 
retained eamings/total assets, market value of equity/total debt.
Retained eamings/total assets, sales/total assets, earnings before 
taxes/equity, cash flow/total debt, debt/total assets, current 
liabilities/total assets, log tangible total assets, working capital/total 
debt, log earnings before taxes/interest.
Earnings before interest and taxes/tangible total assets, earnings 
before interest and taxes/interest payment, current assets/current 
liabilities, funded debt (borrowings)/total equity, market value of 
equity/total liabilities.
Earnings before interest and taxes/total assets, current liabilities/total 
assets, no credit interval.
Retained eamings/total assets, total liabilities/total assets, equity/total 
liabilities, current assets/total liabilities, net profit after taxes/equity, 
earnings before interest and taxes/equity + long term liabilities
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Previous Studies o f  Business Failure from 
the Macroeconomic Perspective 
There are not many studies conducted in the area o f  business failure from the 
macroeconomic perspective. Three studies by Altman (1980), Rose et al. (1982), and 
Morse (1998) will be reviewed in this part.
The primary purpose o f  Altman’s research in 1980 was to examine the 
macroeconomic influences on business failure experience. Specifically, the study tried to 
explain the change in the United States business failure rate, the number o f business 
failures recorded per 10,000 firms covered by Dun & Bradstreet, from quarter to quarter. 
To achieve this objective, Altman established a quarterly, first difference, distributed lag 
regression model by examining a set o f  explanatory variables reflecting various 
macroeconomic conditions during the period o f 1915 to 1978. In his model, the change in 
gross national product (GNP), the change in Standard & Poor’s (S&P) Index o f Common 
Stock Prices, the change in the nation's money supply, and the change in new business 
incorporation rate were captured to forecast the business failure rate. Findings of the 
study indicated that firm s’ exposure to failure was heightened by reduced real economic 
growth, stock market performance, money supply growth, and business formation. The R 
square o f .26 was considered by Altman as fairly good in view o f the nature o f the 
aggregation problem, “cumulating a series o f microeconomic failure events to get an 
aggregate figure for the economy.” (page 96)
The effects o f  macroeconomic conditions on business failure rates were 
reexamined by Rose et al. in 1982. In their study, the fundamental hypothesis was that the
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United States business failure rates were negatively correlated with economic cyclical 
change — rising in periods o f economic recessions and falling in periods o f economic 
recovery and expansion. Therefore, a list o f 28 variables representing the economic 
cyclical change were identified to explain the business failure rates by reviewing three 
categories o f business cycle theories — supply or cost-push theories, monetary theories, 
and savings-investment theories. By examining the quarterly data o f the United States 
business failure rates and the 28 variables for the period o f 1970 to 1980, the study 
established a six-variable linear regression model incorporating lead-lag relationships to 
predict business failure rates and the model achieved an R square o f 0.912. The six 
variables included in their forecast model were S&P 500 composite index, gross private 
domestic investment to GNP, profits after tax to income originating in corporations, 
prime rate, ninety-day treasure bill rate, and retail sales to GNP. These variables 
represented all the three categories of business cycle theories. The lead-lag relationships 
in the model also differed widely. Two variables led the failure rate by four quarters, and 
two were coincident with the business failure rate. The results suggested the complexity 
o f the failure process.
An examination o f  the business failure rates o f  the United States lodging industry 
was conducted by Morse (1998). His study examined the lodging failure rates for 50 
states and the District o f Columbia from 1990 to 1996 at five levels: 1) a  state-by-state 
trend comparison, 2) a region-by-region comparison, 3) the lodging failure rates vs. the 
restaurant failure rates and the average business failure rates in the United States, 4) 
average liabilities per lodging failure, and 5) an examination into the causes of lodging
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failures compared to other business failures. The study identified the trend o f the United 
States lodging failure rates, the five states with the highest average annual lodging failure 
rates, and the two regions with higher lodging failure rates than other regions. In his 
study, the author recommended that future research be conducted to develop a predictive 
model for lodging failure rates using economic indicators.
Review of Business Failure Definitions 
Business failure can be defined in many ways, depending on the purpose and 
scope of the study. Table 4 presents some of the failure definitions that have been used in 
previous business failure studies.
Table 4
Definitions o f Business Failure
Study Definition
Beaver (1966)
Altman (1968) 
Deakin (1972)
Blum (1974)
Castagna & 
Matolcsy (1981)
Femer & 
Hamilton (1987)
Kwansa & Parsa 
(1991)
A firm fails when any o f the following events occurs: bond default, 
preferred dividend non-payment, overdrawn bank account, or 
bankruptcy declared.
Bankrupt group defined as manufacturers that filed a bankruptcy 
petition under Chapter X of the National Bankruptcy Act.
Firms which experienced bankruptcy insolvency or were liquidated 
for the benefit o f creditors. Those which defaulted on loan 
obligations or missed preferred dividend payments were not 
included.
Entrance into a bankruptcy proceeding or an explicit agreement 
with creditors to reduce the debts o f  the company.
Liquidation or receivership.
Liquidation, receivership, or acquisition (involving financial 
restmctming).
Restaurant companies which had filed for bankruptcy under 
Chapter 11 of the Bankruptcy Code.
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In 1989, Tavlin, Moncarz, and Dumont generalized business failure into three 
basic types based on the degree o f  severity — economic failure, technical insolvency and 
bankruptcy (see Table 5).
Table 5
Tvpes o f Business Failures
Term________________Definition________________________________________________
Economic Failure Occurs when a firm’s costs exceed its revenues or that the
internal rates or return on its investments are less than its cost o f  
capital
Technical Insolvency Occurs when a company cannot pay its obligations. The book
value o f its assets may exceed its liabilities, indicating positive 
net worth, but the company does not have sufficient liquidity to 
pay its debts.
Bankruptcy Occurs when the company’s liabilities are actually greater than
the fair market valuation o f its assets, indicating negative net 
worth. The firm is totally unable to meet its maturing
______________________ obligations._______________________________________________
Note. From “Financial Failure in the Hospitality Industry,” by Tavlin, Moncarz &
Dumont. (1989). FIU Hospitalitv Review. 7(1). 55-75.
As shown in Table 5, economic failure, an indication o f business expenses 
exceeding revenues, is the least severe type o f business distress. Technical insolvency is 
in the middle, implying that the firm has positive net worth but has insufficient liquidity 
to meet current liabilities. While at the other extreme bankruptcy is where the firm shows 
negative net worth as well as illiquidity and is in the process o f reorganization or 
dissolving. In the micro-level study of business failure in this paper, bankruptcy of 
hospitality firms was adopted as the definition o f failure.
In addition to the three types of business failure offered in their study, Tavlin et al. 
(1989) also provided a list o f  remedies available to an organization facing various degrees 
o f failure (see Table 6).
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Table 6
Types o f  Solutions to Business Failures
Term Definition
Extension
Composition
A firm’s creditors agree to postpone debt payments for a 
specified time period in order to mitigate the firm’s problems.
A firm’s creditors agree to receive less than the amount 
originally owed to them.
Quasi-reorganization Occurs when a firm modifies its capital structure. This
modification usually involves writing off a deficit against 
additional paid-in capital; reduction in the par value o f  the 
company’s common stock; or write-down of overvalued assets. 
A quasi-reorganization permits a company to regain its position 
as a profitable business without the stigma associated with large 
deficits or continuous operating losses.
Chapter 11 — 
Bankruptcy Reform 
Act o f 1978
Chapter 7 — 
Bankruptcy Reform 
Act o f 1978
This solution is apphed under court supervision. Usually the 
debtor remains in possession o f and continues to operate the firm 
while working out a  plan to settle the company’s obligations.
This is an involuntary solution. It is applied in situations where it 
has been determined that a fair, equitable, and feasible basis for 
reorganization does not exist. The business is liquidated or 
dissolved in an orderly manner.
Note. From “Financial Failure in the Hospitality Industry,” by Tavlin, Moncarz & 
Dumont. (1989). FIU Hospitality Review. 7(1). 55-75.
Table 6 indicates that, for all troubled businesses contemplating bankruptcy, there 
are essentially two options under the Bankruptcy Code — liquidation under Chapter 7 or 
reorganization imder Chapter 11. Under Chapter 7 liquidation, the firm’s assets are 
subsequently liquidated to offset outstanding debt through the oversight o f a trustee, and 
the firm’s legal life is then terminated. However, most major businesses filing bankruptcy 
file Chapter 11 reorganization. Under Chapter 11, the bankrupt firm continues to operate 
and control the business and is permitted to formulate a plan of reorganization. The
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concept behind a Chapter 11 is that the business, once it gains temporary relief from 
paying its debts, will be able to reorganize successfully, pay o ff its creditors at least 
partially, and emerge from bankruptcy as a viable business (Summers, 1989). Those 
unable to reorganize will be converted to Chapter 7 liquidation. In the micro-level study 
o f business failure in this paper, the hospitality firms included in the bankrupt sample all 
filed bankruptcy under Chapter 11 o f Bankruptcy Code.
Since the failure study from the macroeconomic perspective in this paper is 
concerned with ± e  failure rates o f lodging industry for each state in the United States, 
and the data of lodging failure rates were collected from Business Failure Records. Dun 
& Bradstreet Corporation, the failure definition used by Dun & Bradstreet Corporation 
was adopted in the macro-level study in this paper. By this definition, business failure 
includes businesses that ceased operations followdng assignment or bankruptcy; ceased 
operations with losses to creditors after such actions as foreclosure or attachment; 
voluntarily withdrew leaving unpaid debts; were involved in court actions such as 
receivership, reorganization or arrangement; or voluntarily compromised with creditors.
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DATA AND METHODOLOGY 
Introduction
The objective o f this study is to investigate the business failure in the hospitality 
industry from both micro- and macro-economic perspectives. Chapter 3 will present the 
data and methodology used in this study. In particular, this chapter is organized as 
follows:
1. Data and Methodology Used in the Micro-level Study.
a. Data Collection and the Sample
b. Variables
c. Discriminant Analysis
2. Data and Methodology Used in the Macro-level Study
a. Data Collection and Variables
b. Multiple Regression Analysis and Hypotheses Testing
Data and Methodology Used in the Micro-level Study
Data Collection and the Sample 
For the micro-level study in this paper, the data source o f bankrupt hospitality
29
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firms is New Generation Research Inc. ’s Bankruptcy Database which is available in 
LEX3S/NEXIS. Records o f bankrupt hospitality firms in the 12-year period of 1987-1998 
were searched. From the database, an initial sample o f  31 bankrupt hospitality firms 
which filed bankruptcy under Chapter 11 o f the Bankruptcy Code was identified. Due to 
imavailable or incomplete financial information, six firms were excluded from the 
sample, and 25 firms were finally selected for analysis. Among the 25 bankrupt 
hospitality firms in the sample, eight were from the lodging indushy. O f the eight lodging 
firms, three were regular lodging establishments whose primary^ SIC code was 7011, five 
were lodging establishments with casino business whose primary SIC code was 7990 and 
the secondary SIC code was 7011. The other seventeen firms in the bankrupt sample were 
from the restaurant industry with primary SIC code o f  5812. All the sample firms were 
publicly traded companies. The sample had average assets o f  $281.33 million, ranging 
from Si 1.21 million to $2,005.13 million. Financial ratios o f tliese bankrupt hospitality 
firms five years prior to bankruptcy were calculated from Standard & Poor’s Compustat.
A control sample o f 25 non-bankrupt hospitality firms was selected from Standard 
& Poor’s Compustat. Using the same sampling methods as used in previous studies, the 
25 non-bankrupt sample firms were selected to match the bankrupt sample firms by 
industry classification and assets size. Financial ratios calculated for the non-bankrupt 
hospitalit}' firms were from the same years as compiled for the bankrupt firms. Table 7 
provides a list o f bankrupt hospitality firms included in this study, and Table 8 lists the 
control-sample o f non-bankrupt hospitality firms.
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Table 7
The Sample o f Bankrupt Firms
No. Bankrupt Companies SIC Reference Year Assets(M)
1 Create Bay Casino Corp. 7990/7011 1997 15.75
2 Stratosphere 7990/7011 1996 181.08
3 Gold River Hotel & Casino 7990/7011 1995 96.83
4 Elsinore Corp. 7990/7011 1994 67.32
5 Bally's Grand Inc. 7990/7011 1990 359.70
6 Divi Hotels N. V. 7011 1990 280.35
7 Integra-A Hotel & Restaurant 7011 1990 67.01
8 Prime Motor Inns, Inc. 7011 1989 1143.56
9 Boston Chicken 5812 1997 2005.13
10 Flagstar Companies, Inc. 5812 1996 1693.43
11 Manhatan Bagel Company, Inc. 5812 1996 49.51
12 Sizzler Intemationahlnc. 5812 1996 178.55
13 Hamburger Hamlet Restaurant 5812 1994 34.47
14 Krystal Company (The) 5812 1994 130.70
15 Magic Restaurants, Inc. 5812 1994 19.12
16 Family Restaurant Inc. 5812 1992 383.20
17 Rax Restaurant 5812 1991 45.72
18 Consul Restaurant Corp. 5812 1990 38.18
19 Famous Restaurant 5812 1990 45.89
20 Twistee Treat 5812 1989 14.05
21 El Polio Asado 5812 1988 15.40
22 SIS Corp. 5812 1988 26.08
23 Southern Hospitality 5812 1988 20.65
24 Pantera's Corp. 5812 1987 11.21
25 Po Folks 5812 1986 110.27
Note. Assets in millions o f dollars.
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Table 8
The Control-sample o f Non-bankrupt Firms
No. Non-bankrupt Companies SIC Reference Year Assets(M)
1 Black Hawk Gaming 7990/7011 1997 49.30
2 Riviera Holding Corp. 7990/7011 1996 167.67
3 Coast Resorts, Inc. 7990/7011 1995 152.36
4 Monarch 7990/7011 1994 69.34
5 Showboat 7990/7011 1990 331.95
6 Four Seasons 7011 1990 280.00
7 Golf Host Resorts 7011 1990 51.24
8 Hilton 7011 1989 2200.00
9 Darden Restaurants Inc. 5812 1997 1963.72
10 Wendy's International Inc. 5812 1996 1781.43
11 ARK Restaurants 5812 1996 32.39
12 Sonic Corp. 5812 1996 147.44
13 El Chico 5812 1994 43.96
14 Applebee 5812 1994 151.76
15 Max & Erma 5812 1994 32.38
16 Brinker Intl Inc. 5812 1992 337.31
17 Frisch's Restaurants Inc. 5812 1991 87.20
18 CBRL Group Inc. 5812 1990 55.78
19 Sbarro Inc. 5812 1990 39.58
20 Pancho's Mexican Buffet, Inc. 5812 1989 10.54
21 Old Fashion Foods 5812 1988 17.39
22 Buffets 5812 1988 30.70
23 Uno Restaurant Corp. 5812 1988 25.81
24 Spagetti Warehouse 5812 1988 15.85
25 Marcus 5812 1986 156.34
Note. Assets in millions o f dollars.
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Variables
Previous studies o f business failure have used financial ratios measuring liquidity, 
leverage, solvency, profitability, and efficiency as variables in developing failure 
prediction models. Based on the ratios used by previous studies and the availability of the 
ratios o f the sample firms, seventeen financial ratios, representative o f liquidity, leverage, 
solvency, profitability, and efficiency, were selected as candidate variables for estimating 
the discriminant function in this study. Liquidity ratios indicate a firm’s ability to meet its 
current financial obligations. Leverage ratios measure the extent to which the company is 
relying upon borrowed fund. Solvency ratios evaluate a firm’s capability to cover all its 
financial charges. Profitability ratios reflect the ability to cover all costs and to provide 
returns to firm owners. Efficiency ratios measure the productivity for a given level of 
inputs. The five groups of ratios reflect the overall financial health and performance o f a 
firm. The seventeen ratios used in this study are listed below:
Liquidity
1. Current ratio (CR)
2. Quick ratio (QR)
3. Working capital to total assets (WC to TA)
4. Earnings before interest and taxes (EBIT) to current liabilities (EBIT 
to CL)
Leverage
5. Total liabilities to total assets (TL to TA)
6. Long term liabilities to total assets (LTL to TA)
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Solvency
7. Total equity to total liabilities (TE to TL)
8. Total equity to total long-term liabilities (TE to LTL)
9. Retained earnings to total assets (RE to TA)
10. EBIT to total liabilities (EBIT to TL)
Profitabilitv
11. EBIT to total assets (EBIT to TA)
12. Net income to total assets (NT to TA)
13. Gross profit margin (GPM)
14. Net profit margin (NPM)
15. EBIT to equity plus long-term liabilities (EBIT to TE+LTL)
Efficiencv
16. Sales to total assets (Sales to TA)
17. Sales to fixed assets (Sales to FA)
Discriminant Analvsis 
Following the procedures and methods used in the previous business failure 
studies discussed in Chapter 2, this study used discriminant analysis to develop the 
bankruptcy prediction model for the hospitality industry. Discriminant analysis is a 
statistical technique which allows researchers to study the difference between two or 
more groups o f objects with respect to several variables simultaneously (Klecka, 1985). It 
is a procedure used to classify an object into one o f several a priori groups dependent
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upon the characteristics of the object. In the case of a business bankruptcy study, the 
groups o f  bankrupt and non-bankrupt firms are first established, and then financial ratios 
are collected for the firms (objects) in the groups. The discriminant analysis then attempts 
to establish a best classification model in which various financial ratios are transformed 
into a single discriminant score that could be used to classify the firms. The discriminant 
model can be specified as:
Z = V,X, + V,X, + ... +VnXn 
Where:
V,, V , ... Vn = Discriminant coefficients 
X„ X i ... Xn = Independent financial ratios 
After the discriminant coefficients are derived and the classification function is 
established, the statistical significance o f the function is tested to evaluate if  the 
established function could discriminate between the groups. The statistic used to measure 
the discriminating ability o f the function is called Wilks’ lambda (Klecka, 1985). Wilks’ 
lambda is a multivariate measure o f group differences over the discriminating variables. 
Values o f  lambda which are near zero denote high discrimination between groups, which 
means the null hypothesis that the groups are from the same population can be rejected 
and the classification function is statistically significant. As lambda increases toward its 
maximum value o f 1, it reports progressively less discrimination and the function 
becomes less significant.
In studies o f business bankruptcy prediction, it is very common that not all pre­
selected potential discriminating variables (financial ratios) are valuable and useful
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discriminators between the bankrupt and non-bankrupt groups. The reason for this 
situation may be the high degree o f correlation among some of the financial ratios. 
Therefore, two or more o f the ratios may share the same discriminating information even 
though they are individually good discriminators. If  all o f these ratios are employed in the 
analysis, some become redundant, and these redundant variables do not contribute to the 
analysis. In this situation, stepwise procedure o f  the discriminant analysis can be used to 
eliminate unnecessary variables and select the most useful discriminators from the pre­
selected variables. Stepwise procedure based on the criterion of Wilks’ lambda is used in 
this study to select an optimal set o f discriminating variables for the bankruptcy 
prediction model. The stepwise procedure based on Wilks’ lambda enters the variable 
which produces the smallest lambda for each step tmtil no variable is suitable for entering 
the model.
The final step in the discriminant analysis is the classification o f the individual 
firms into the bankrupt or non-bankrupt groups. The value of the dividing point o f the 
two groups is calculated as C = (Zy + Zf)!2, where Zy is the mean value o f  the Z scores 
(group centroid) in the bankrupt group and Z^ y is the mean of the Z scores in the non­
bankrupt group. The quality o f the model’s predictability is measured by the accuracy of 
classification or its degree o f success in reclassifying the two groups o f firms correctly.
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Data and Methodology Used in the Macro-level Study
Data Collection and Variables 
The purpose of the macro-level business failure study in this paper is to assess the 
impacts o f each state’s macroeconomic factors on its lodging industry failure rates using 
multiple regression analysis. This research framework is different from that o f  Altman 
(1980) or Rose et al. (1982) in that Altman and Rose et al. analyzed the influences of 
economic conditions on the United States failure rates from the time series perspective, 
while this study conducted a cross-state analysis to identify the effects o f  each state’s 
economic factors on its lodging failure rates.
In this study, the lodging industry was defined by SIC code 7011 as commercial 
establishments engaged in providing lodging for the general public, including hotels & 
motels, bed & breakfast inns, cabins & cottages, casino hotels, hostels, inns, recreational 
& seasonal hotels, resort hotels, ski lodges & resorts, and tourist cabins & courts.
Information on the lodging failure rates for each state was collected from Dun & 
Bradstreet Corporation’s Business Failure Records on SIC 7011. According to the 
business failure definition given by Dun & Bradstreet Corporation, lodging industry 
failures covered by the Business Failure Record include lodging establishments that meet 
one o f  the following criteria: 1 ) ceased operations after assignment o f bankruptcy through 
the United States Bankruptcy Court, 2) ceased operations with losses to creditors after 
foreclosure or attachment, 3) voluntarily withdrew from proceedings leaving unpaid
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debts, 4) involved in court actions such as receivership or reorganization, or 5) 
voluntarily compromised with creditors.
Lodging failure rates for each state are not the actual number of failed lodging 
businesses in every state. The data o f lodging failure rates reported by Dun & Bradstreet 
Corp. is actually the failures per 10,000 lodging business concerns. Compared to the 
actual number o f lodging failures for each state, this measure allows comparisons among 
large and small states as failures are measured as a “lodging per capita” failure rate 
(Morse, 1998).
Lodging failure rate for each state was used as the dependent variable in the 
multiple regression analysis. In order to investigate the influences o f each state’s 
macroeconomic factors on its lodging failure rate, six variables representing the aggregate 
economic conditions for each state were selected as independent variables in the 
regression analysis. The six variables are real gross state product per capita (RGSPPC), 
change in real gross state product per capita (ARGSPPC), disposable personal income per 
capita (DPIPC), change in disposable personal income per capita (ADPIPC), business 
starts rate (BSR), and change in business starts rate (ABSR).
Gross state product is the gross market value o f the goods and services 
attributable to labor and propert)' located in a state. It is the state counterpart o f the 
nation’s gross domestic product (GDP). RGSPPC in this study is the gross state product 
per capita in real (1992) dollars. This variable could be used to measure the overall 
economic condition o f a state, and it would seem reasonable to assume that any given
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firm would have a higher propensity to fail in places o f poor economic conditions than in 
places o f favorable economic conditions.
ARGSPPC is the annual percentage change o f RGSPPC for the current and 
preceding year. This variable is a  measure of the economic health and growth for a state. 
The inclusion o f this variables in the analysis is based on the hypothesis that lodging 
failure rates are negatively related with economic conditions — rising in periods of 
economic downturn and falling in periods of economic prosperity.
Disposable personal income is personal income less personal tax and non-tax 
payments, and it is the income available to persons for spending or saving. It would seem 
reasonable that persons' expenditures on recreation activities, such as expenditures on 
lodging services, are more closely related to their disposable income than to their total 
personal income. Therefore, information on the disposable personal income per capita 
was selected in the study instead o f the data of personal income per capita. The exclusion 
o f  personal income per capita from the analysis is also due to the high correlation 
between disposable personal income and total personal income. In this study, DPIPC is 
the disposable personal income per capita in real (1992) dollars for a state, and ADPIPC 
measures the annual growth of DPIPC. It is assumed that with greater disposable personal 
income per capita and its higher growth, people will be able to spend more money on 
recreational activities, such as travel, thus resulting in more expenditures on lodging 
services and in turn reducing the bankruptcy in the lodging industry.
BSR is the number of new business starts divided by existing businesses for each 
state. The inclusion of this variable in the analysis is based on the assumption that the
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more business firms established, the more firms exposed to failure. ABSR is the annual 
percentage change o f business starts rate. This variable, to some extent, implies the 
investor’s estimation or expectation o f the economic condition. Positive or high ABSR 
indicates that investors have a favorable estimation o f the economic condition, which 
may result in a lower lodging failure rate. It may seem ideal to isolate the information 
regarding the lodging business starts rate from the overall business starts rate in the study. 
However, due to the unavailability o f  the data o f lodging business starts, overall business 
starts rate was selected to most closely represent the lodging industry.
The source for the data on gross state product and disposable personal income is 
the Survev o f  Current Business published by the U. S. Bureau o f Economic Analysis. The 
source for business starts rate is Business Starts Record published by Dun & Bradstreet 
Corporation.
Multiple Regression Analvsis and Hvnotheses Testing 
Multiple regression analysis was used to examine the impacts of macroeconomic 
factors o f each state on its lodging failure rates. The result was the multiple regression 
function created based on the previously discussed variables:
Y = Aq + A-iX, + AiXi + A3X3 + A4X4 + A3X3 + AgXg 
where:
Y = Lodging failure rate for each state
X„ X ,, X 3 ,  X 4 ,  Xj, and Xg stand for RGSPPC, ARGSPPC, DPIPC, ADPIPC, BSR, 
and ABSR respectively.
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Aj = constant or coefficients o f independent variables (i = 0, 1,2, 3 ,4 , 5 and 6 ) 
The following null hypotheses were tested to examine if the six macroeconomic 
variables o f each state have significant impact on its lodging failure rates.
Null Hvnotheses:
1. There is no linear relationship between lodging failure rate and the independent 
variables. (A; =  0, i = 1, 2, 3, 4, 5 and 6 )
2. There is no significant impact o f RGSPPC on the lodging failure rate for each state. 
(A, = 0)
3. There is no significant impact o f ARGSPPC on the lodging failure rate for each state.
(Az = 0)
4. There is no significant impact o f DPIPC on the lodging failure rate for each state.
(A] = 0)
5. There is no significant impact o f ADPIPC on the lodging failure rate for each state.
(A4 = 0)
6 . There is no significant impact o f BSR on the lodging failure rate for each state.
(A; = 0)
7. There is no significant impact o f ABSR on the lodging failure rate for each state.
(Ag = 0)
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CHAPTER 4 
RESULTS AND FINDINGS 
Introduction
In chapter 3, the research methodology and the collection of data were discussed. 
Chapter 4 will present the results and findings o f this study. In the first part o f  this 
chapter, the results o f the micro-level business failure study are analyzed. A bankruptcy 
prediction model for the lodging and restaurant industry is established, and its predictive 
ability is tested. In addition, a model for the restaurant industry alone is developed and 
compared with the prediction model for the lodging and restaurant industry. In the second 
part o f this chapter, findings of the macro-level business failure study are discussed.
Results o f the Micro-Level Business Failure Study
Overview o f the Financial Health o f Bankrupt 
and Non-bankrupt Groups 
Before applying the discriminant analysis to develop the bankruptcy prediction 
model, the overall financial health o f  bankrupt and non-bankrupt groups is examined in
42
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Table 9. Presented in Table 9 are the mean values o f the 17 financial ratios for the 
bankrupt and non-bankrupt groups and the significance level o f their F tests.
Table 9
Summarv of Ratio Statistics of Bankrupt and Non-bankrupt Groups 
One Year prior to Bankruptcv
Ratios F Average o f 
Bankrupt Group
Average of Non- 
Bankrupt Group
Sig.
Liquidity
CR 3.500 0.6296 0.9272 0.067*
QR 3.360 0.4068 0.6512 0.073*
WC to TA 4.430 -0.5418 -0.0188 0.041**
EBIT to CL 18.691 -0.7448 0.7764 0 .0 0 0 ***
Leverage 
TL to TA 4.750 1.2964 0.4760 0.034**
LTL to TA 3.808 0.5792 0.3024 0.057*
Solvency
T E toT L 24.550 0.2824 1.4416 0 .0 0 0 ***
TE to LTL 11.980 -0.4112 3.2328 0 .0 0 1 ***
RE to TA 6.545 -1.1504 0.2487 0.014**
EBIT to TL 37.887 -0.2025 0.3216 0 .0 0 0 ***
Profitability 
EBIT to TA 8.072 -0.1593 0.1228 0.007***
NI to TA 18.226 -0.3360 0.0672 0 .0 0 0 ***
GPM 0 . 1 1 1 0.2600 0.2752 0.741
NPM 10.066 -0.3627 -0.0896 0.003***
EBIT to TE + LTL 2.277 -0.3586 0.1536 0.138
Efficiency
Sales to TA 0.953 1.9336 1.3056 0.334
Sales to FA 1.097 10.8144 1.7828 0.300
Note. * p <.10. **p< .05 . ***p<.01
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The results o f previous studies indicate that the ratios for failed firms should have 
lower values in the measures o f  profitability, liquidity and solvency, but higher values in 
the measures of leverage compared to those o f non-failed firms (Altman, 1968; Castagna 
& Matolcsy, 1981). Table 9 demonstrates that the mean values o f  the liquidity ratios, the 
solvency ratios, and the profitability ratios are uniformly lower for the bankrupt group 
compared to the non-bankrupt group. In contrast, the mean values o f the leverage ratios 
are uniformly higher for the bankrupt group than those for the non-bankrupt groups.
These findings are consistent with previous studies and the expectations.
The F tests in Table 9 show that at the 0.05 significance level, the two groups are 
significantly different in regard to 10 ratios — working capital to total assets, EBIT to 
current liabilities, total liabilities to total assets, total equity to total liabilities, total equity 
to long-term liabilities, retained earnings to total assets, EBIT to total liabilities, EBIT to 
total assets, net income to total assets, and profit margin. If  the significance level is set at 
0 .1 0 , three more ratios become significantly different, which are current ratio, quick ratio, 
and long-term liabilities to total assets. Therefore, at the significance level of 0.10, only 
four ratios (two from the profitability category' and two from the efficiency category) are 
not different between the two groups.
The results in Table 9 indicate that the overall financial health o f bankmpt group 
and non-bankrupt group do differ significantly, which demonstrates the potential 
classifying ability of the financial ratios between bankrupt and non-bankrupt groups.
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Development o f  the Bankruptcv Prediction Model 
The SPSS program was utilized to conduct the discriminant analysis on company 
financial ratios one year prior to bankruptcy to estimate the bankruptcy prediction model. 
In carrying out the discriminant analysis, stepwise procedure based on the criterion of 
Wilks’ lambda was used to select an optimal set o f discriminating variables for the
model. Wilks’ lambda is a statistic which takes into consideration both the differences
between groups and the cohesiveness or homogeneity within groups (Klecka, 1985). The 
stepwise procedure based on W ilks’ lambda enters the variable which produces the 
smallest lambda for each step imtil no variable is suitable for entering the model.
From the original list o f 17 financial ratios, 4 ratios were selected into the 
discriminant model as doing the best overall job together in the classification o f  business 
failure. The prediction model is presented as follows:
Z = -0.311 + 0.367X, + 1.052X, + 1.709X; + 0.058X;
Where X, = Total equity to total liabilities 
X, = Retained earnings to total assets 
X3 =  EBIT to total liabilities 
X4 =  Sales to fixed assets 
Wilks’ lambda o f this function is 0.427, and it is significant at the level o f  0.001, 
which means that the null hypothesis that the two groups o f the sample are fi-om the same 
population can be rejected. In other words, the established prediction model is 
statistically significant.
The Z score o f each company in the sample and their reclassified membership
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based on the ratios one year before bankruptcy are shown in Table 10. The SPSS program 
has adjusted the dividing point between bankrupt and non-bankrupt groups to a cutoff 
value of zero. Companies which have negative Z scores are classified into the bankrupt 
group, whereas companies which have positive Z scores are classified into the non­
bankrupt group. Table 10 shows that the higher the Z score a firm has, the higher the 
probability o f being classified as non-bankrupt firm. In contrast, the lower the Z score a 
company has, the higher the probability of being classified as going bankrupt. Table 10 
also shows that among the 25 bankrupt firms, 3 firms were misclassified into non­
bankrupt group. Among the 25 non-bankrupt firms, 1 firm was misclassified as bankrupt 
firm.
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Table 10
Reclassified Membership. Z scores and Probabilities One Year Prior to Bankruptcy
Firms' Reclassified Membership" Z score' Probability 1" Probability 2"
1 1 -2.0797 0.9911 0.0089
2 1 -4.1675 0.9999 0 . 0 0 0 1
3 1 -0.2723 0.6496 0.3504
4 1 -1.1836 0.9361 0.0639
5 1 -2.3856 0.9956 0.0045
6 1 -0.6720 0.8211 0.1789
T 0.5972 0.2052 0.7948
8 1 -2.8344 0.9984 0.0016
9 1 -1.4947 0.9674 0.0326
1 0 1 -0.3677 0.6972 0.3028
11 1 -0.2532 0.6398 0.3603
1 2 1 -3.0518 0.9990 0 . 0 0 1 0
13' 0.3274 0.3225 0.6775
14 1 -1.6768 0.9782 0.0218
15 1 -0.5695 0.7844 0.2156
16 1 -0.3444 0.6859 0.3141
17 1 -0.3832 0.7045 0.2955
18 1 -1.3634 0.9566 0.0435
19 1 -0.4137 0.7187 0.2813
2 0 1 -0.1456 0.5818 0.4182
2 1 1 -1.9637 0.9885 0.0115
2 2 1 -1.1909 0.9371 0.0629
23 1 -1.2770 0.9477 0.0524
24' 2 0.4288 0.2744 0.7256
25 1 -1.6105 0.9747 0.0253
26 2 0.9503 0.1039 0.8961
27 2 0.3249 0.3237 0.6763
28 2 0.3452 0.3137 0.6863
29' 1 -0.1291 0.5727 0.4273
30 2 0.1371 0.4229 0.5771
31 2 0.7910 0.1426 0.8574
32 2 0.7149 0.1650 0.8350
33 2 0.2626 0.3554 0.6446
34 2 1.3978 0.0403 0.9597
35 2 0.5360 0.2287 0.7713
36 2 0.9483 0.1043 0.8957
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Table 10. (continued)
Firms' Reclassified Membership" Z score' Probability 1" Probability 2"
37 2 2.0702 0.0091 0.9909
38 2 1.9208 0.0127 0.9873
39 2 0.7306 0.1602 0.8398
40 2 0.6954 0.1712 0.8288
41 2 1.9134 0.0129 0.9871
42 2 1.6496 0.0232 0.9768
43 2 2.8093 0.0017 0.9983
44 2 0.7780 0.1463 0.8538
45 2 0.8601 0.1245 0.8755
46 2 2.5053 0.0034 0.9966
47 2 0.5652 0.2172 0.7828
48 2 1.6196 0.0248 0.9752
49 2 1.5011 0.0322 0.9678
50 2 2.4501 0.0039 0.9962
Note, a. The first 25 firms are bankrupt hospitality firms in the sample. The second 25 
firms are non-bankrupt firms in the sample.
b. Membership 1 is bankrupt group and Membership 2 is non-bankrupt group.
c. Z scores were based on the financial ratios one year prior to bankruptcy.
d. Probability 1 refers to the probability o f membership in the bankrupt group. 
Probability 2 refers to the probability o f membership in the non-bankrupt group.
e. Misclassified firms
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Discussions of the Individual Ratios in the Model 
Total equity to total liabilities is a solvency ratio that measures a company’s 
ability to meet its debt obligations by its shareholders’ equity. The positive sign of its 
coefficient in the model suggests that the higher coverage that total equity has on total 
liabilities makes the Z score larger and increase the probability o f not going bankrupt. On 
the contrary, the lower the coverage that shareholders’ equity has on total liabilities, the 
lower the Z score which means higher probability o f going bankrupt. Shareholders’ 
equity and debt are the two financing sources o f a company. Companies relying heavily 
on debt financing rather on shareholders’ equity are burdened with high interest expenses 
and other short-term liabilities. Therefore they may have higher exposure to default on 
these short-term liabilities.
Retained earnings to total assets is the measure of a company’s cumulative 
profitability over time. It also indicates the “reserve” available to a company to withstand 
a period of poor profit performance (McNamara & Hamilton, 1988). The positive sign of 
its coefficient is expected to show that the higher the value of this ratio, the greater the 
chance o f being a survivor. As mentioned in previous studies (Altman, 1968), the 
operating age of a business is implicitly considered in this ratio. There is a high 
probability that a relatively yoimg firm will show a low value o f retained earnings to total 
assets compared to an older company. Therefore, the chance o f a young business being 
classified as bankrupt is relatively higher than an older business. This is also consistent 
with the situation in the real world; the incidence o f failure is much higher in a firm's 
earlier years. According to Dun and Bradstreet’s Business Failure Record, in 1997, over
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50% o f the retail trade firms (including restaurants) that failed did so in the first five years 
o f their existence, and more than 50% o f  the failed service firms (including lodging 
firms) failed in the first six years o f their existence.
Earnings before interest and taxes to total liabilities is also a solvency ratio, which 
measures the ability of using operating earnings to cover total liabilities. A higher ratio 
suggests that the company has more operation generated earnings and/or lower debt 
financing. Therefore, the firm’s debt should have greater coverage firom its operating 
earnings, thus reducing the defaulting risk. The ratio’s coefficient has an expected 
positive sign, indicating that a larger EBIT to total liabilities ratio makes the firm’s Z 
score higher and reduces the chance o f  going bankrupt.
The ratio of sales to fixed assets is an efficiency ratio that measures how 
efficiently the firm is using its fixed assets to generate sales revenue. The expected 
positive sign o f its coefficient suggests that a higher ratio o f sales to fixed assets leads to 
a greater Z score and hence reduces the probability o f going bankrupt. The inclusion of 
this ratio into the discriminant model implies that overexpansion o f the hospitality 
industry will heighten the competition in the market and may result in insufficient sales 
revenue for hospitality firms relative to increased fixed assets, thus increasing the 
probability o f going bankruptcy. This may be used to explain the bankrupt chaos of the 
lodging industry in the late 1980’s and early 1990’s.
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Significance and Contribution 
o f the Individual Ratios 
As indicated in Table 9, three o f  the four variables included in the prediction 
model were significantly different between the bankrupt and non-bankrupt groups at the 
level o f  0.05 -  EBIT to total liabilities, retained earnings to total assets, and total equity 
to total liabilities. The ratio o f sales to fixed assets did not show a significant difference 
between groups, but it was included in the model. The inclusion o f this variable in the 
model may be explained by its relationship to other variables in the model shown in 
Table 11.
Table 11
Correlation Matrices
Bankrupt Group 1 2 3 4
T E to T L 1 1 . 0 0 0 0.206 -0.129 -0.118
RE to TA 2 0.206 1 . 0 0 0 -0.093 -0.972***
EBIT to TL 3 -0.129 -0.093 1 . 0 0 0 0.191
Sales to FA 4 -0.118 -0.972*** 0.191 1 . 0 0 0
Non-bankrupt Group 1 2 3 4
T E to T L 1 1 . 0 0 0 0.480** 0.837*** 0.257
RE to TA 2 0.480** 1 .0 0 0 0.576*** 0.227
EBIT to TL 3 0.837*** 0.576*** 1 . 0 0 0 0.307
Sales to FA 4 0.257 0.227 0.307 1 . 0 0 0
Bankrupt and Non-bankrupt
Groups 1 2 3 4
T E to T L 1 1 . 0 0 0 0.303** 0.565*** -0.136
RE to TA 2 0.303** 1 . 0 0 0 0.184 -0.952***
EBIT to TL 3 0.565*** 0.184 1 . 0 0 0 0.025
Sales to FA 4 -0.136 -0.952*** 0.025 1 . 0 0 0
Note. ** p <.05. ***£< .01
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The correlation matrix shows that there is a high negative correlation between the 
ratio o f sales to fixed assets and the ratio o f retained earnings to total assets in the 
bankrupt group (-0.972). It also indicates a high negative correlation between these two 
ratios for the bankrupt and non-bankrupt groups together (-0.952). According to Altman 
(1968), negative correlations between independent variables are more helpful than are 
positive correlations in adding new information to the function.
On the other hand, many ratios which have significant differences between 
bankrupt and non-bankrupt groups as indicated by the F tests in Table 9 were not 
included in the model. Indeed, among the original list o f 17 ratios, all but four (GM,
EBIT to TE + LTL, Sales to TA, and Sales to FA) were significantly different and 
showed good discriminating ability between the two groups. The reason for this situation 
may be due to the high correlation among the financial ratios. Indicated by the correlation 
test, among the seventeen financial ratios, sixty-two pairs show high correlations which 
are significant at the 0.05 level. Therefore, when added to the prediction model, much of 
the information the other variables conveyed was already being supplied by the variables 
that were already in the model.
Besides the unstandardized coefficients o f the ratios in the prediction model, 
discriminant analysis also provided standardized coefficients for every ratio in the model 
which indicates the relative contribution o f each variable to the model. Table 12 
summarizes the results.
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Table 12
Relative Contribution and Ranks o f Variables in the Prediction Model
Variable Standardized Coefficient Ranking
Total equity to Total Liabilities 0.304 4
Retained earnings to Total Assets 2.034 1
EBIT to Total Liabilities 0.515 3
Sales to Fixed Assets 1.775 2
The standardized coefficients in Table 12 indicate that the largest contributors to 
group separation o f the discriminant function was the ratio o f  retained earnings to total 
assets. This is not surprising considering that this ratio captures the cumulative 
profitability o f a firm over time. When a firm suffers losses and heads toward failure, its 
cumulative losses have reduced the retained earnings through debits. This ratio also 
implies the effect o f a firm’s operating age since the incidence of failure is much higher 
in a firm’s earlier years.
Although the ratio o f sales to total assets is not significantly different between the 
bankrupt and non-bankrupt groups, it was not only included in the model, but is also the 
second important contributor to the model. This may be due to its relationship to the other 
variables as indicated in Table 11. The EBIT to total liabilities ratio and the total equity' to 
total liabilities ratio were the third and fourth contributors respectively.
Predictive Abilitv of the Discriminant Model 
The purpose of developing a bankruptcy prediction model is to accurately predict 
bankruptcy before it happens. Therefore, the prediction accuracy of this model was 
examined and the results are presented in the following part. Before presenting the
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model’s classification accuracy, types of misclassification errors are discussed. There are 
two types o f misclassification errors -  Type I error and Type II error. Type I error is the 
probability o f misclassifying a  bankrupt firm into the non-bankrupt group; Type II error 
is the probability of misclassifying a non-bankrupt firm into the bankrupt group.
One year prior to bankruptcv
As already shown in Table 10, the Z score and reclassified membership of the 
sample o f 50 firms were examined using data from one statement prior to bankruptcy for 
the bankrupt group and the identical years for the non-bankrupt group. Since the 
discriminant coefficients were derived from this sample, a high degree o f classification 
accuracy is anticipated. The classification matrix for the sample one year before 
bankruptcy is given in Table 13.
Table 13
Prediction Accuracy One Year prior to Bankruptcv
Actual N
Predicted
Bankrupt Non-bankrupt
Bankrupt 25 2 2 3
8 8 % 1 2 %
Non-bankrupt 25 1 24
4% 96%
Note. Accuracy percentages in bold. Overall accuracy = 4/50 = 92%. 
Table 13 shows that Type I error is 12% and Type II error is 4%. Overall, the 
accuracy of this model in classifying the bankrupt and non-bankrupt groups one year 
prior to bankruptcy is 92%.
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Two years prior to bankruptcy
The second test was made to observe the discrirninating ability' o f  the model two 
years prior to bankruptcy. In order to do this, financial ratios o f the sample firms two 
years before the incidence of bankruptcy were applied to the model and the results are 
summarized in Table 14.
Table 14
Prediction Accuracy Two Years prior to Bankruptcy
Actual N
Predicted
Bankrupt Non-bankrupt
Bankrupt 24 17 7
71% 29%
Non-bankrupt 24 1 23
4% 96%
Note. 1. Accuracy percentage in bold. Overall accuracy = 40/48 = 83%.
2. The number o f firms analyzed dropped due to the unavailability o f data.
The reduction in the accuracy of group classification is expected because
impending bankruptcy is more remote, and the signs or indications o f bankruptcy are less
clear. The overall prediction accuracy of this model two years prior to bankmptcy is 83%,
and the 71% correct classification o f the bankrupt firms shows that bankruptcy can be
predicted two years prior to the incidence.
Long-range Predictive Accuracy
The model was also tested for its long-range predictive ability using data of the 
sample firms three to five years before the incidence o f bankruptcy. It is expected that, as
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the proximity to failure becomes more remote, the predictive ability o f the model would 
decrease. Table 15 gives the predictive accuracy for the total five-year period.
This model’s long-range predictive ability (three to five years prior to bankruptcy) 
is relatively higher than the results o f  previous studies (Altman, 1968). It is obvious from 
Table 15 that the accuracy o f the model dropped as the proximity to bankruptcy became 
remote with the exception of the fifth year. This result was consistent with Altman’s 
study in 1968. The reason for the fifth year’s variance from the expected pattern may be 
that the discriminant model becomes unreliable in its predictive ability after the fourth 
year.
Table 15
Five Year Predictive Accuracy o f the Prediction Model
Year prior to 
Bankruptcy
No. o f  Bankmpt 
Firms
Correctly Classified Misclassified % correct
1 25 2 2 3 8 8 %
2 24 17 7 71%
3 24 13 11 54%
4 23 1 2 1 1 52%
5 17 11 6 65%
Test o f Predictive Abilitv on a Hold-out Firm
The results and discussions above have indicated that the bankruptcy prediction 
model developed in this study can classify the in-sample firms into bankrupt and non­
bankrupt groups with a 92-percent accuracy rate one year prior to bankruptcy and a 83- 
percent accuracy rate two years prior to bankruptcy. The model’s fairly high predictive 
accuracy is similar to those of other failure prediction models developed in previous 
studies.
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In order to further examine the model’s predictive ability, one hold-out firm 
(Santa Fe Gaming Corporation) was used to test if the model could accurately predict out- 
of-sample bankruptcy events. Santa Fe Gaming Corporation became incorporated in 
September, 1993. Its primary business operations are conducted through the Santa Fe 
Hotel & Casino located in northwest Las Vegas and the Pioneer Hotel & Gambling Hall 
in Laughlin, Nevada. Santa Fe Gaming Corporation has been burdened with heavy debt 
load for several years. Its total liabilities to total assets ratio for the four years of 1995 
tol998 were 0.96, 0.86, 0.90, and 1.22 respectively. The company has also been troubled 
with stockholders’ deficiency and net losses. In fact, the company has had only one 
profitable year since its incorporation. At the beginning o f 1999, the company filed 
bankruptcy protection due to its inability to meet a $60 million matured bond payment 
(Edwards, 1999).
Relevant financial ratios o f  the Santa Fe Gaming Corporation four years before its 
bankruptcy w'ere calculated from its annual reports (1995, 1996, 1997, and 1998). These 
ratios were applied to the established bankruptcy prediction model to examine if the 
model could accurately predict this bankruptcy event. The company’s financial ratios five 
years before its bankruptcy could not be applied to the model due to data unavailability. 
The test results are summarized in Table 16.
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Table 16
Summary o f Test Results for Santa Fe Gaming Corporation
One year 
before
Two years Three years Four years 
before before before
(1998) (1997) (1996) (1995)
Total equity to total liabilities -0.18 0 . 1 1 0.17 0.04
Retained earnings to total assets -0.60 -0.24 -0.17 -0.15
EBIT to total Liabilities -0.16 0.03 0.03 0 . 2 0
Sales to Fixed Assets 0.76 0.74 1 . 0 0 1.76
Z  scores -1.24 -0.43 -0.32 -0.01
The Z scores o f Santa Fe Gaming Corporation for the four years before its 
bankruptcy shown in Table 16 were derived from the bankruptcy prediction model. The 
negative Z scores for all the four years show that the model can successfully predict Santa 
Fe Gaming Corporation’s bankruptcy event from one to four years in advance. The Z 
scores in Table 16 also demonstrate a clear trend o f deterioration as the company headed 
for bankruptcy. In other words, the declining Z scores during the four years indicate the 
increasing probability o f  going bankrupt. The Z scores could have been used by the 
company as a warning signal to make corrective actions to turn the company around 
when the probability o f going bankrupt was relatively low.
Trends o f  Z scores and Relevant Ratios 
The trends of Z scores and relevant ratios during the five-year period were 
examined and the results are presented in Figure 1 through Figure 8 .
The trend of average Z scores for bankrupt and non-bankrupt groups is given in 
Figure 1. The marked deterioration in the mean Z score o f the bankrupt companies in the
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five years leading up to their bankruptcy is quite obvious in Figure 1. This again suggests 
that the bankruptcy of hospitality firms is not a sudden phenomenon, which gives the 
management and owners a chance to take necessary actions to turn the company around.
The trends of seven average ratios for bankrupt and non-bankrupt groups are 
presented in Figure 2 to Figure 8. Among the seven ratios, four ratios were those included 
in the prediction model, the other three ratios (working capital to total assets, total 
liabilities to total assets, and net income to total assets) were selected to represent the 
liquidity, leverage, and profitability profiles which were not captured in the model. From 
the figures, it is very clear that, in all but one case (sales to fixed assets), the average 
ratios o f the non-bankrupt group are healthier than those o f  the bankrupt group (In Figure 
5, the very high average of sales to fixed assets ratio for bankrupt group one year prior to 
bankruptcy is due to an extremely large value, 217.66, o f  a  bankrupt firm - Create Bay 
Casino Corp.). The averages o f the seven ratios for the non-bankrupt group do not show a 
clear trend, but as the failure approaches, those o f the bankrupt group demonstrate 
obvious deterioration and the differences between the two groups increase. This pattern 
not only implies the potential discriminating ability o f ratios between bankrupt and non­
bankrupt groups, but also shows that there are indeed financial warning signals as the 
company is heading toward bankruptcy.
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Bankruptcy Prediction Model for 
Restaurant Industry Only 
The aboye discussed bankruptcy prediction model was deyeioped based on the 
sample o f 50 bankrupt and non-bankrupt hospitality firms, including both lodging and 
restaurant businesses. Howeyer, the lodging industry has characteristics different from 
those o f the restaurant industry, and the causes o f the bankruptcy of lodging firms may 
differ from those of the restaurant firms. Therefore, in order to eliminate the industry 
effect, estimating bankruptcy prediction functions separately for the two industries would 
be ideal. In this study, a bankruptcy prediction model for the restaurant industry was 
estimated based on the sample o f 17 bankrupt restaurants and 17 non-bankrupt 
restaurants. The results are presented in the following section. A bankruptcy prediction 
model for the lodging industry was not deyeioped in the study due to the small number 
(7) o f  bankrupt lodging firms in the sample.
Table 17 summarizes the ratio statistics o f the bankrupt and non-bankrupt 
restaurant groups. The F tests in Table 17 indicate that o f  the seyenteen ratios, eleyen 
ratios are significantly different between the bankrupt restaurant group and non-bankrupt 
restaurant group, which implies the potential discriminating ability o f the ratios between 
the two groups.
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Table 17
Summary o f Ratio Statistics o f Bankrupt and Non-bankrupt Restaurant Groups
Ratios F Ayerage o f  Ayerage o f  Non-
Bankrupt Restaurant Bankrupt Restaurant 
Group Group
Sig.
Liquidity
CR 0.822 0.7329 0.9200 0.3710
QR 0.938 0.4512 0.6176 0.3400
WC to TA 4.984 -0.2332 -0.0206 0.0330**
EBIT to CL 20.835 -0.6888 0.8559 0.0000***
Solvency 
TL to TA 22.138 0.8524 0.3882 0.0000***
T E toT L 25.315 0.4259 1.8176 0.0000***
TE toLT L 13.161 0.4682 4.3041 0.0010***
LTL to TA 8.621 0.4606 0.2182 0.0060***
RE to TA 35.215 -0.5112 0.2847 0.0000***
EBIT to TL 36.297 -0.2100 0.4035 0.0000***
Profitability 
EBIT to TA 20.144 -0.1418 0.1376 0.0000***
NI to TA 24.402 -0.2059 0.0800 0.0000***
GPM 0.123 0.2418 0.2635 0.7290
NPM 11.013 -0.2387 0.0535 0.0020***
EBIT to TE + LTL 1.652 -0.0453 0.1706 0.2080
Efficiency 
Sales to TA 0.000 1.5606 1.5565 0.9840
Sales to FA 2.014 2.5447 2.0865 0.1660
Note. ** p < .05. * * * £ < .0 1 .
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Applying the same statistical procedure, 3 ratios were selected into the 
discriminant function. The model is presented as follows:
Z = 0.88 + 2.306X, + 1.035X, -  1.589X3 
Where X, = EBIT to total liabilities
X, = Retained earnings to total assets 
Xj = Total liabilities to total assets 
Table 17 shows that the three ratios incorporated in the model are all significant at 
the 0.001 level. Their inclusion in the model is consistent with the results o f the F tests.
Two ratios (EBIT to total liabilities, retained earnings to total assets) that are 
included in the failure prediction model for the lodging and restaurant firms are also 
included in this model, perhaps indicating these ratios’ common discriminating ability. 
The ratio o f total liabilities to total assets is a leverage ratio which measures the 
proportion of debt financing in the company’s total financing of its assets. The negative 
sign o f this ratio is expected, which means the higher the debt leverage, the lower the Z 
score and the higher the probability of going bankruptcy. Sales to fixed assets ratio is not 
included in this model. A possible explanation may be that restaurant firms are not as 
fixed assets intensive as lodging firms are, therefore, the ability to use fixed assets to 
generate sales revenue for restaurant companies is not as important as it is for the lodging 
companies.
The model’s prediction accuracy one year prior to bankruptcy is given in Table
18.
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Table 18
Prediction Accuracy One Year prior to Bankruptcy
Actual N
Predicted
Bankrupt Non-bankrupt
Bankrupt 17 15 2
88% 12%
Non-bankrupt 17 0 17
0% 100%
Note. Accuracy percentage in bold. Overall accuracy = 32/34 = 94%
Table 18 shows that Type 1 error is 12% and Type 11 error is zero. This model has 
the same accuracy o f predicting bankruptcy (88%) one year prior to its incidence as that 
o f  the model for the lodging and restaurant industry. Its overall prediction accuracy of 
94% is slightly higher than the model for the lodging and restaurant industry (92%).
Summary o f the Results of the Micro-level 
Business Failure Study 
In this part o f the study, a bankruptcy prediction model for the lodging and 
restaurant industry was developed. This model has a 92-percent accuracy in classifying 
the in-sample firais into bankrupt and non-bankrupt groups one year prior to bankruptcy, 
and a 83-percent prediction accuracy two years prior to bankruptcy. The model also 
correctly predicts an out-of-sample bankruptcy event from one to four years in advance. 
The results demonstrate that accurate prediction of the bankruptcy o f hospitality firms is 
possible using financial ratios and discriminant analysis. The prediction model could 
serve as a monitoring device for the financial health of hospitality firms. It could act as an 
early warning signal that enables management and owners o f hospitality firms to take
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prompt corrective actions to turn the firms around, therefore, avoiding or reducing the 
cost o f  bankruptcy.
In addition, a bankruptcy prediction model for the restaurant industry was also 
estimated in order to eliminate the industry effect. This model achieves similar predictive 
ability as the model for the lodging and restaurant industry.
Results o f  the Macro-level Business Failure Study 
The purpose o f the macro-level business failure study is to assess the effects o f  
aggregate economic factors on lodging industry failure rates. In order to achieve this 
objective, multiple regression was used to analyze the lodging failure rates, and the six 
selected macroeconomic indicators for each state were evaluated for their impacts.
Development o f  the Multiple Regression Model 
Data regarding lodging failure rates and the six selected macroeconomic factors 
for each state in 1996 were collected for the analysis. Simultaneous multiple regression 
was applied to these data and the estimated regression model is as follows:
BFR = -27.5 -  0.0002X, -4 .0 4 X , + O.OOSXj -  0.835X, + 0.005X; -  0.716X« 
where:
BFR = Lodging failure rates for each state
X, = RGSPPC, real gross state product per capital
Xi = ARGSPPC, percent change of RGSPPC
Xj = DPIPC, disposable personal income per capita for each state
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X4 =  ADPIPC, percent change o f DPIPC 
Xs = BSR, business starts rates for each state 
Xg= ABSR, percent change o f BSR
The model’s overall F value is 2.206 and its significance level is 0.061. Therefore, 
at the significance level o f 0 . 1 0 , the null hypothesis that there is no linear relationship 
between BFR and the independent variables can be rejected. In other words, the lodging 
failure rates can be somewhat explained by the linear combination o f the independent 
variables.
The model’s R square is 0.24, which means 24 percent o f the BFR’s variance can 
be explained by the model.
Discussion of Individual Variables 
Table 19 presents the t-tests and the significance levels o f  each independent 
variable in the model.
Table 19
T-tests and Significance Levels o f Variables in the model
Variables Coefficients t Sig. Tolerance
RGSPPC -0 . 0 0 0 2 -0.367 0.716 0.501
ARGSPPC -4.0400 -1.774 0.083* 0.648
DPIPC 0.0030 1.556 0.936 0.658
ADPIPC -0.8350 -0.613 0.075* 0.904
BSR 0.0050 0.081 0.127 0.375
ABSR -0.7160 -1.823 0.543 0.566
Note. * £ < .10.
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RGSPPC is a variable which measures the overall economic condition of a state. 
The negative sign o f its coefficient in the model is consistent with the expectation, 
meaning the higher the RGSPPC, the lower the lodging failure rates. However, the t test 
in Table 17 suggests that the coefficient o f RGSPPC is not significantly different from 
zero at the 0.10 level, therefore the null hypothesis that this variable has no significant 
impact on lodging failure rate cannot be rejected.
ARGSPPC is a measure of a state’s economic growth and health. The negative 
sign of ARGSPPC in the model, which means the faster the economic growth, the lower 
the lodging failure rates, is also as expected. It is very reasonable that any given firm may 
have higher exposure to failure in times of economic recession than in times of economic 
prosperity. The t test in Table 17 shows that the coefficient o f ARGSPPC is significantly 
different from zero at the level o f  0.10, which means that this variable has a significant 
impact on the lodging failure rate.
Unexpectedly, the sign o f state’s DPIPC is positive, which means that the higher 
the disposable personal income per capita, the higher the lodging failure rates. This result 
is hard to interpret since it would seem reasonable that with greater disposable income, 
people will be able to spend more money on recreational activities, such as travel, thus 
resulting in more spending on lodging services which in turn may encourage the 
development o f lodging industry. However, the t test in Table 17 shows that at the 
significance level of 0.10, the null hypothesis that the coefficient for DPIPC is zero 
cannot be rejected, so the sign o f this variable is not o f much concern.
ADPIPC measures the growth of disposable personal income per capita. The
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positive sign of its coefficient means the greater the growth of disposable personal 
income, the lower the lodging failure rates. This result is consistent with the anticipation. 
Also, the ttest in Table 17 suggests that, at the significance level o f  0.10, the coefficient 
o f this variable is statistically different from zero, indicating a significant impact of 
ADPIPC on the lodging failure rates.
The sign o f the coefficient for business starts rate in the model is positive, 
suggesting that a higher business starts rate leads to a higher business failure rate. 
However, as shown in Table 17, the coefficient o f this variable is actually not different 
from zero at the significance level of 0.10. This result indicates that the business starts 
rate has no significant impact on the lodging failure rate.
ABSR is a variable that may imply the investors’ estimation or expectation o f the 
economic condition. Although the coefficient o f this variable in the model has a positive 
sign, meaning that the greater the growth o f business starts rate, the lower the business 
failure rate, the t test in Table 17 shows that the coefficient is not different from zero at 
the significance level o f  0.10, or that this variable has no significant impact on lodging 
failure rates.
Multicollinearity is a problem that is often encountered in the regression analysis. 
Multicollinearity refers to the linear relationship between the independent variables, 
which makes a regression model unreliable. Tolerance level, which is a statistic for 
testing multicollinearity, is given in Table 19. A tolerance level below 0.1 indicates 
strong multicollinearity. In the table, all the tolerance values are aroimd 0.5, suggesting 
that multicollinearity is not a problem in this regression model.
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In summary, the results o f  the regression study shown in Table 19 suggest that the 
lodging failure rate is indeed influenced by macroeconomic conditions. O f the six 
variables in the model, ARGSPPC, change in real gross state product per capita and 
ADPIPC, change in disposable personal income per capita have significant impact on the 
lodging failure rates for each state.
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SUMMARY AND CONCLUSIONS 
Summary
Statistics have shown that high business failure rate has been a severe challenge to 
the hospitality industry for years. However, despite the fact that thousands o f business 
failures occur every year in the hospitality industry, little research has been done in the 
area o f hospitality firm failures.
Since businesses fail for a wide variety of reasons related to both internal (micro) 
and external (macro) factors, this study was designed to examine business failures in the 
hospitality industry firom both microeconomic and macroeconomic perspectives. The 
purpose o f the micro-level study was to empirically investigate the financial features of 
the hospitality firms heading for business failure and develop a bankruptcy prediction 
model for the hospitality industry using multiple discriminant analysis. The macro-level 
study in this paper was concerned with the lodging industry failure rate o f  each state and 
tried to evaluate the impacts o f  statewide macroeconomic factors on its lodging industry 
failure rate through multiple regression analysis.
In order to achieve the objective o f the micro-level study, a sample o f 25 bankrupt 
hospitality firms (including lodging and restaurant firms) and a control sample o f 25 non­
bankrupt hospitality firms were gathered. Seventeen financial ratios representing the
77
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liquidity, leverage, solvency, profitability and efficiency of a firm were calculated for the 
sample firms one year to five years prior to bankruptcy. The descriptive statistics of the 
17 ratios for the bankrupt and non-bankrupt groups indicated that non-bankrupt 
hospitality firms were significantly better than bankrupt hospitality firms in terms o f 
liquidity, leverage, solvency and profitability, demonstrating the potential classifying 
ability o f the financial ratios between bankrupt and non-bankrupt groups.
Discriminant analysis was applied to the sample firms’ financial ratios one year 
prior to bankruptcy to develop the bankruptcy prediction model. Using stepwise 
procedure, four ratios firom the original list o f 17 financial ratios were incorporated into 
the discriminant model. They were total equity to total assets, retained earnings to total 
assets, EBIT to total liabilities, and sales to fixed assets. Since the purpose o f establishing 
a bankruptcy prediction model is to accurately predict bankruptcy before its occurrence, 
the model’s predictive ability was tested. The results indicated that the model could 
achieve an overall in-sample classification accuracy of 92% one year prior to bankruptcy 
and 83% two years in advance. The model was also tested for its long-range predictive 
ability using data from the sample firms three to five years before the occurrence of 
bankruptcy. As expected, w ith the proximity to failure becoming more remote, the 
predictive accuracy of the model dropped, and it could predict bankruptcy three to five 
years prior to its incidence with about 55% accuracy. The model was also tested on a 
hold-out firm to further examine its predictive ability. The results indicated that the 
model could correctly predict the out-of-sample bankruptcy event firom one to four years 
in advance.
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The trends o f Z scores and seven relevant ratios o f the two sample groups for the 
five-year period before bankruptcy were then examined. The results demonstrated 
obvious deterioration in Z scores and the seven financial ratios o f  the bankrupt group as 
the incidence o f bankruptcy approached. This pattern indicates that the bankruptcy o f a 
hospitality firm is not a sudden phenomenon, and it gives management a chance to take 
necessary actions to turn the company around.
In order to eliminate the industry effect, a three-variable bankruptcy prediction 
model for the restaurant industry was estimated based on the sample o f 17 bankrupt 
restaurants and 17 non-bankrupt restaurants. The three variables were EBIT to total 
liabilities, retained earnings to total assets, and total liabilities to total assets. This model 
could predict the bankruptcy o f a restaurant business with an overall accuracy of 94% one 
year prior to the bankruptcy.
In the macro-level study o f this paper, multiple regression analysis was applied to 
the lodging failure rate and the six selected macroeconomic variables for each state to 
assess the impacts o f aggregate economic factors on lodging failure rates. The resulting 
multiple regression model had an F value o f 2.206 which was significant at the level o f 
0.10. Therefore, the hypothesis that there is no linear relationship between lodging failure 
rates and the independent macroeconomic variables can be rejected. The results of the 
multiple regression model also indicated that, o f  the six variables, two had significant 
impact on the lodging failure rates for each state. They were change o f real gross state 
product and change o f disposable personal income.
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Implications o f the Study 
Based on the findings, this study offers three important implications for the 
hospitality industry. First, the results from the micro-level study demonstrated that 
accurate prediction o f the bankruptcy o f hospitality firms is possible using financial ratios 
and discriminant analysis. The prediction model developed for the hospitality industry 
(including lodging and restaurant firms) in this study could predict bankruptcy two years 
prior to its incidence with fairly high accuracy. The prediction model could serve as a 
monitoring device for the financial health o f hospitality firms. It could act as an early 
warning signal that enables the management and owners o f hospitality firms to take 
prompt actions to turn the firms around, avoiding or reducing the cost o f  bankruptcy to 
shareholders, creditors, and other parties.
Second, the financial ratios included in the two bankruptcy prediction models 
developed in this study are total liabilities to total assets, EBIT to total liabilities, retained 
earnings to total assets, total equity to total liabilities, and sales to fixed assets. O f the five 
ratios, three are from the solvency category — EBIT to total liabilities, retained earnings to 
total assets, and total equity to total liabilities. Solvency ratios measure a firm’s capability 
to cover all its financial obligations. The fact that most discriminators between bankrupt 
and non-bankrupt groups are from the solvency category implies that hospitality firms 
should pay close attention to their financing activities and try to maintain good coverage 
for the financial obligations to reduce the probability o f going bankrupt.
Third, the results o f the macro-level study indicate that the lodging failure rate for 
each state is indeed influenced by the macroeconomic conditions of each state. O f the six
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aggregate economic factors examined in the study, change o f real gross state product and 
change of disposable personal income, two indicators o f  the overall economic health, 
have significant impact on the lodging failure rate for each state. The result of the macro­
level study is useful for the lodging industry in that, if  a lodging firm finds its existence in 
a tenuous state and the economic conditions indicate increased failure pressure, 
preventive strategies should be implemented to reduce the exposure to business failure, 
thus reducing or avoiding the costs of business failure.
Recommendations for Future Studies 
For future studies o f hospitality business failure firom the microeconomic level, it 
is suggested that the sample size be enlarged. A large sample o f bankrupt firms would 
allow for a division into an original sample used to establish the bankruptcy model and a 
holdout sample used to further test the model’s predictive ability. Since the bankruptcy 
prediction model is established fi-om the original sample, a high degree of classification 
accuracy is anticipated. Therefore, a test o f the model’s predictive ability on a holdout 
sample would be more desirable.
In the micro-level study of this paper, the seventeen financial ratios used to 
estimate the bankruptcy prediction model were all based on the firms’ historical or book- 
value data. Market-value ratios of the sample firms were not used in the study due to data 
unavailability. However, when a firm is experiencing financial distress and heading 
toward bankruptcy, market-value ratios of the firm, such as ratios related to its stock 
price, would be significant indicators. Indeed, firms’ market-value ratios have been found
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useful in discriminating between bankrupt and non-bankrupt companies in several 
previous studies (Altman, 1968; Castagna & Matolcsy, 1981; Izan, 1984). Therefore, it is 
suggested that future study o f  hospitality firm failures collect and utilize firms’ market- 
value ratios as potential predicting variables in the discriminant analysis.
It must be pointed out that the majority o f  the sample firms are from the restaurant 
industry. Therefore, future studies should collect more sample firms from the lodging 
industry so as to develop a model more applicable for both lodging and restaurant 
industries. Since the lodging industry has characteristics different from those o f the 
restaurant industry, estimating discriminant models separately for the two industries 
would be ideal if  a sufficient number o f sample firms can be obtained from each industry. 
In this study, a bankruptcy prediction model for the restaurant industry was estimated, but 
due to the small number o f lodging firms in the sample, a bankruptcy prediction model 
for the lodging industry could not be established.
In the macro-level study of this paper, the six-variable regression model was 
intended for examining the impacts o f macroeconomic variables on lodging failure rates 
rather than predicting lodging failure rates. The relatively low R square of the regression 
model suggests that the six variables could only explain a ver>^  small part of the variance 
o f lodging failure rates. Future studies can extend this model into a prediction model by 
adding more variables. Information on the number o f tourists visiting each state may be 
added as a new variable, since it would seem reasonable that as more tourists come to a 
state, more money would be spent on lodging services, thus stimulating the development 
o f  the lodging industry.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
83
At last, instead o f using simultaneous multiple regression method in the macro­
level study, future studies may use stepwise method to select the most significant 
variables into the prediction model and eliminate those non-significant variables.
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